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Viruses are small infectious agents that can cause 


disease in man, other animals, plants and bacteria. 


They range in size from about 10 mu, or a size slightly 


in @™ Maller than that of certain protein molecules, in an 
on # almost continuous spectrum of sizes up to about 300 


y. fm epted living organisms. 


4 specifie living organisms. 
‘0 reproduce in the absence of living cells. 


2. 
disease of tobacco would pass through a filter that re- 
4 tained all known living organisms. Six years later 


‘Address at the Scientific Award Ceremony of the 
American Pharmaceutical Manufacturers’ Association, at 


ut, or a size slightly larger than that of certain ac- 
A given virus can multiply 
and cause disease only when within the cells of certain 
No virus has been found 
During 
; wultiplication viruses occasionally change or mutate to 

form a new strain which in turn causes a new disease. 
cé @ Viruses were not discovered until 1892, when Iwanow- 
> fm ‘Xi demonstrated that the causative agent.of the mosaic 


the Waldorf-Astoria in New York, December 11, 1944. 


PROGRESS IN THE CONQUEST OF VIRUS DISEASES' 


By Dr. W. M. STANLEY 
MEMBER OF THE ROCKEFELLER INSTITUTE FOR MEDICAL RESEARGH, PRINCETON, N. J. 


Beijerinck proved that this agent was not an ordinary 
living organism and recognized it as a new type of 
infectious disease-producing agent—namely, a virus. 
The same year Loeffler and Frosch demonstrated that 
foot-and-mouth disease of cattle was caused by a virus. 
The discovery of the first virus disease of man, that of 
yellow fever, was made in 1901 by Reed and cowork- 
ers. Since then over two hundred diseases of man, 
other animals and plants have been found to be due to 
viruses. Among such diseases are smallpox, measles, 
poliomyelitis, St. Louis encephalitis, influenza, virus 
pneumonia, fever blisters, equine encephalomyelitis, 
rabies, hog cholera, dog distemper, fowl pox, jaundice 
of silkworms, tumorous growths in fowls and in other 
animals, various yellows and mosaic diseases of plants 
and the transmissible lysin of bacteria. 

The agents responsible for these and other virus dis- 
eases are characterized by their small size, by their 
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ability to multiply only within the cells of specific 
living hosts and by their tendency to mutate or change. 
Because properties such as reproduction and mutation 
have long been regarded to be characteristic of living 
entities, viruses were, for many years, regarded as liv- 
ing organisms somewhat smaller than ordinary bac- 
teria. However, the isolation in 1935 of tobacco 
mosaic virus in the form of a erystalline nucleoprotein 
of unusually high molecular weight and the subsequent 
isolation of still other viruses in the form of high 
molecular weight proteins, some of which were also 
crystallizable, east doubt upon the validity of elassi- 
fying all viruses as organisms. With the exception 
of virus activity, the properties of some of the smaller 
viruses are quite similar to the properties of ordinary 


_ protein molecules, whereas at the other extreme, with 


respect to size, the properties of the viruses are more 
nearly like those of accepted living organisms. The 
viruses, therefore, serve as a bridge between the mole- 
cules of the chemist and the organisms of the bacteri- 
ologist, end provide us with new reasons for consider- 
ing that life, as we know it, owes its existenee to struc- 
ture, to a specific state of matter and that the vital 
phenomenon does not occur spontaneously, but is pos- 


sessed in varying degrees by all matter. This phase 


of viruses can not be developed at this time, for to-day 
we must be interested in viruses as disease-producing 
agents. 

The almost miraculous results that have been ob- 
tained during the past few years with the sulfa drugs 


- and with penicillin in the treatment of infectious dis- 


eases caused by bacteria bring into bold relief the fact 
that these same wonder materials are almost without 
effect in the treatment of diseases caused by viruses. 
This faet ean be regarded as an indication that the 
mode of action of viruses differs fundamentally from 
that of bacteria. Since practically nothing is known 
of the mechanism of virus reproduction, an attack, at 
the present time, on virus diseases from the standpoint 
of chemotherapy, will have to be more or less empir- 
ical in nature. Fortunately, however, progress has 
been made in the conquest of virus diseases, although 
made, not as a counterpart of modern advances in the 
conquest of bacterial diseases, but rather as a result 
of the application of two basie procedures, one of 
which became established empirically at least three 
thousand years ago and the other of which was prob- 


_ ably used by Pasteur in 1884. It is paradoxical that 


these two basic procedures were known long before the 
diseovery of viruses as such and that, with the pos- 
sible exception of the use of virus antibody for the 
prevention or modification of a disease, as in the case 
of measles, no fundamental improvement has been 
made during the intervening years. 

About three thousand years ago, at a time when dis- 
ease was generally regarded as being due to evil spirits 
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or to the will of the gods, it was known that the appli. 
cation of the dried seabs or the contents of pocks gnj 
pustules from a person suffering from smallpox, to th, 
lightly searified skin of persons who had never had th 
disease, resulted many times in only a mild reaction, 
These persons were then protected against the mor 
severe disease, smallpox. Scabs or material from th 
sites of the mild reactions could be applied to stij 
other persons, usually with good results. It seen, 
likely that the smallpox virus was modified by the rp. 
peated skin passage in man and that here we have the 
first example of the modification or mutation of , 
virus and the use of the new virus strain for purposes 
of immunization. During the ensuing years occasiona| 
references were made to artificial variolation as , 
means of protection against smallpox, for the method 
was used from time to time for the immunization of 
royal personages, yet it was not until 1798 that a def. 
nite method of immunization against smallpox was 
formally advocated. In that year Jenner reported 
that lymph tissue from cows suffering from cowpox 
could be used to vaccinate or protect man against small. 
pox. Although the method was still purely empirical, 
Jennerian vaccination came into general use through- 
out the civilized world and is used to this day. The 
first basie procedure consists, therefore, in the inocu. 
lation of a vaccine containing active virus, the virus 
usually first having been modified by passage in an 
unnatural host. Although variations of this pro- 
‘cedure have been introduced, such as, for example, the 
inoculation of unmodified virus by an unnatural route 
or the inoculation of unmodified virus simultaneously 
with immune serum, the essential immunity which re- 
sults is due in all cases to the active virus that is pro- 


‘duced in the host. Because of the tendency of viruses 


‘to change or mutate during reproduction, the possi- 
bility always exists that an unwanted strain of virus 
may arise during the production of the virus; hence, 
it is obvious that such active vaccines must be tested 
continuously to be certain that they do not contain 
undesirable viruses ‘or virus strains. 

The conquest of yellow fever is the outstanding 
modern example of the application of, this basic 
method for the control of a human virus disease. The 
earlier history of the United States is replete with 
harrowing descriptions of the ravages caused by this 
virus disease, and until recently there was no means 
of immunization against yellow fever. Fortunately, 
in 1930 Theiler reported that yellow fever virus could 
be altered by passage in mouse brains. Later the 
virus was further modified by passage in tissue cul- 
ture so that a strain, known as 17 D, was evolved, 
which was found useful for human vaccination. The 
use of this vaccine plus adequate mosquito control 
measures have resulted in the elimination of yellow 
fever as a major public health problem in. the Amer- 
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iegs and in Africa. During the year ending in June, 
1943, The Roekefeiler Foundation distributed approxi- 
mately seven and one-half million doses of this vac- 
cine. The experience of The Foundation has also 
demonstrated the great benefits that can be derived 
by measures to eliminate the arthropod vectors that 
assist in the dissemination of certain viruses. A de- 
velopment of the war becomes of importance in this 
connection. The Army found a material, known as 
DDT, to be of great value in the contro] of an out- 
break of typhus in Naples last year because of its 
lethal effeet on the body louse, the arthropod vector 
of epidemie typhus. This or similar materials- will 
probably be used in the future to control other arthro- 
pod vectors of disease agents. However, as was found 
to be the case with yellow fever, such measures will 
probably have to be supplemented with the use of 


adequate vaccines. 


Outstanding successes have also been achieved in the 
control of certain virus diseases of animals by the use 
of vaccines containing active virus. The most. impor- 
tant of these inelude hog cholera, fowl pox, laryngo- 
tracheitis of chickens and ovine ecthyma of sheep and 
goats. In the immunization of swine against hog 
cholera, active virus is administered to the animal at 
one spot and immune serum is administered simulta- 
neously at another spot. In the eases of the virus 
diseases of fowls and ovine ecthyma of sheep, immuni- 
zation is achieved by the administration of the active 
viruses by unnatural routes. The tremendous annual 
losses which used to occur in the swine, poultry and 
sheep industries have largely been eliminated because 
of the development of these effective vaccines. They 
are used on a seale little appreciated by the.general 
public and have contributed greatly to the economy of 
the nation. I should perhaps mention that vaccines 
are not used in the control of virus diseases of plants. 
Such diseases are controlled by destroying the virus 
diseased plants as soon as possible and by the develop- 
ment of plant varieties that are resistant to virus dis- 
eases. In addition, heat treatment has effected cures 
in the ease of certain plant virus diseases. Rigid 
quarantine measures established by the State and Fed- 
eral Governments have proved of benefit in the control 
of many plant virus diseases. Quarantine measures 
have also proved useful in the control of certain ani- 
mal virus diseases, for example, foot-and-mouth dis- 
ease of cattle in this country and rabies in England. 

The faet that mutant strains of viruses are useful 
for purposes of immunization provides fascinating 
possibilities for the chemist, for as more and more is 
learned of the chemical structure peculiar to viruses, 
the better becomes the chance of altering a virus struc- 
ture by means of definite chemical reactions with the 
formation of a new virus strain. The possibility ex- 
ists, therefore, that at some time in the future the 
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chemist may be able to produce by known chemical 
reactions definite virus strains for use in vaccines. 

The second basic procedure which has proved useful 
in the conquest of virus diseases consists of vaccina- 
tion with inactivated virus. This method has been ex- 
ploited only recently, chiefly because of the general 
acceptance, for a great many years, of the idea that 
inactive virus fails to produce immunity. Neverthe- 
less, the first example of the utilization of this method 
is probably furnished by Pasteur’s experiments on 
rabies. Pasteur noted that the passage of rabies virus 
in rabbit brains caused a modification of the virus. 
However, in his classical immunization experiments, 
he vaccinated a given individual on the first day with 
a preparation obtained from a diseased rabbit cord 
that had been subjected to desiceation for 14 days, the 
next day with a preparation of a cord desiccated for 
13 days, then with a 12-day cord and so on until the 
final vaccination was made with a preparation ob- 
tained from a freshly removed cord. He proved that 
the rabies virus in cords dried between 1 and 6 days 
was active. Although the cords dried for periods of 
time longer than about 6 to 8 days failed to produce 
the disease, it was thought, until recently, that they 
still contained a small amount of active virus. Now it 
seems possible that the initial immunity that was 
established and permitted the subsequent introduction 
of virus known to be active, arose from the introduc- 
tion of the inactive;virus present in the 9- to 14-day 
cords. In recent years the idea that inactive virus can 
produce immunity has been accepted and it appears 
likely that the use of inactivated virus vaccines will be 
greatly increased in the future. Attempts to use this 
method for certain virus diseases have resulted in 
failures, but it has been used successfully in the cases 
of dog distemper and equine encephalomyelitis. It 
seems likely that the failures were due largely to the 
use of inadequate amounts of inactivated virus or to 
destruction of the antigenicity of the virus during 
inactivation. 

In many cases it has proved very difficult to secure 
large amounts of highly infectious diseased tissues for 
use in the preparation of vaccines. However, in 1931 
there occurred a very important development which 
was destined to alter this picture considerably. In 
that year Woodruff and Goodpasture found that fowl- 
pox virus would multiply within embryonated chicken 
eggs, and since that time over 20 different viruses 
have been grown in chick embryos. Because of the 
ready availability of fertile chicken eggs, an almost 
inexhaustible source of these viruses thus became 
available. To-day several active as well as inactive 
virus vaccines are prepared from viruses produced in 
chick embryos. Unfortunately even this rich souree 
of virus appears to be inadequate in certain instances 
when the material is used directly. It is obvious that 
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a. when vaccines consisting of inactive virus are used, centrifugation, will provide vaccines that will resy}, 


a they must contain a sufficient amount of immunizing in the elimination of influenza and certain other viry 
“a antigen if they are to be successful. Fortunately, diseases as major health problems. Thus, this typ 
5 viruses can be concentrated and it is possible that the of biological engineering and vigorous, aggressive ye. 
a concentration of viruses for use in the preparation search on the viruses themselves should provide the 
e of vaccines containing inactive virus will provide a means for the future conquest of virus diseases. The 
cf new epoch in the conquest of certain virus diseases. American pharmaceutical manufacturers can ¢op. 
<i One of these is influenza, a virus disease that was _ tribute greatly to this conquest by sponsoring research 
en responsible for one of the three most destructive out- work on viruses in their own laboratories and in the 


icp 3 breaks of disease within the knowledge of man. Dur- laboratories of our universities. There is also a need 
ing the influenza epidemic of 1918-19, approximately for an awakening, on the part of the public, to the 
five hundred million people suffered from this disease, possibilities of medical research. Mankind’s com. 
ae and of these approximately fifteen million died. At placent and resigned acceptance of a world-wide 
ot the height of the epidemic, one out of every fifty catastrophe, such as the 1918 influenza epidemic, has 
people in the world died each month, a death rate that been a source of wonderment to me. Here is a disease 
is unsurpassed in history. During World War I no that in four months killed a half a million people in 
means of protection against influenza existed. Even the United States alone, yet even the nature of the 


<q the cause of the disease was unknown. Since then responsible infectious agent was unknown. Despite 

Re the virus of influenza has been discovered, and it has _ the tremendous destruction of human life by influenza, 

Pe been grown in chick embryos. a destruction which in four months was far greater 

ie Events of major significance appear to be taking than that which resulted in years of combat activities 
fh place in connection with the control of influenza, for in World War I, the annual monetary expenditure for eal 
Pa an Army Commission reported in a recent number _ searches for the true cause of the disease has probably Th 
$c of the Journal of the American Medical Association been far less than the cost of a single bomber. The J th 
a that through the use of a concentrated vaccine pre- public should insist that the attack on these invisible civ 
ae pared from the allantoic fluid of infected chick em- agents of disease be pursued with the same vigor with (‘a 
5 bryos the attack rate during an influenza epidemic which the attack on our visible enemies is now being th 
x was drastically reduced. It seems likely that progress made. Research is the foundation-of this attack and Le 
2 will continue and that the concentration and purifica- with increased emphasis on research we will eventually Hi 
Z tion of viruses by modern methods, such as differentia] realize the true conquest of virus diseases. ne 
le 
= THE MARINE ALGAE OF CALIFORNIA’ a 
| be 
x By Professor GILBERT M. SMITH y 
| STANFORD UNIVERSITY 
17% InsTEAD of speaking to you about the marine algae flora along the corresponding portion of the east coast : 
z i of California I would prefer to substitute a field trip of North America: the stretch from Newfoundland to ‘ 
. where we could actually pull the algae from the rocks North Carolina. There one would find marked differ- 1 
as and talk them over one by one as we found them. ences when comparisons were made between collections i 
gs This being impossible, I propose to take you on a made in Maine, at Woods Hole and at Beaufort, North ; 
ae hypothetical field trip and diseuss some of the marine Carolina. The uniformity of the algal flora along the f 
& algae found along the coast of California. Since this western shore of this continent is in large part due t 
op is a hypothetical excursion we could ignore distances to the California current flowing south along the coast. 
and cover a thousand miles of the coast in a single This current has two marked effects upon the tempera- 


4 _ field trip. However, to make it more realistic, this dis- tyye of shore waters. Firstly, there is only ‘a slight 
eussion will be restricted to what one could see during gradient in water temperatures from northern Wash- 

a single favorable low tide at a suitable locality. ington to central California. Secondly, the annual | 
or Before deciding upon the particular locality we  yariation of water temperature from winter minimum 

so intend to visit it might be pointed out that the algal t» symmer maximum is usually less than five degrees 

- flora is much the same throughout the entire 1,200-mile Qentigrade. It might even be said that the uniformity 

| stretch between Puget Sound and Santa Barbara, 4¢ ¢he western flora is due to the thermostatic control 
California. This is in marked eontrast with the algal exerted by the California current. 3 


1 Address of the retiring vice-president of Section G— : out the 
Botanical Sciences, American Association for the Ad- 


= vancement of Science, Cleveland, Ohio, September, 1944. world, there are marked differences between the alge 
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found on exposed rocky headlands, on partly sheltered 
rocks and in quiet land-locked coves. The Monterey 


Peninsula, some 150 miles south of San Francisco, is 
selected for our hypothetical exeursion because all 


§ these habitats are found within a short distance of one 


another at Monterey. This region epitomizes condi- 
tions from Washington to central California and more 
than 80 per cent. of the algae known from this range 
have been found in the Monterey area. 

Excluding the blue-greens, the number of species 
known from the twenty-mile coastline of the Monterey 
Peninsula is slightly more than 400, a number approxi- 
mately the same as that given by Taylor for the 
Atlantie coast from Hudson Bay to Virginia. The 
number of genera is, respectively, 178 and 165. How- 
ever, other than indicating the comparative richness 
of the two floras, these statistics are meaningless be- 
eause there are only 55 genera common to the two and 
among these genera less than 25 species are found on 
both coasts, 

Monterey has long been known to phycologists be- 
eause of the many species described from this area. 
The reason for this becomes evident when one recalls 
the historical importance of Monterey. It was the 
civil and the eeclesiastical capital during the years 
California belonged to Spain and to Mexico. It was 
the largest settlement.and chief port of call between 
Lower California and San Francisco. Aimost all the 
early exploring expeditions visited Monterey, and the 
naturalists of these expeditions did more or less col- 
lecting here. Algae were of secondary interest to bota- 
nists of these expeditions and they only collected a few 
seraps east ashore on the beach. Menzies, the first 
botanist known to have collected algae at Monterey, 
was here.in 1786 and again in 1793. The only alga 
definitely known to have been collected at Monterey by 
Menzies is one of the kelps (Egregia Menziesii). Col- 
lie and Lay, the naturalists of the Beechey Expedition, 
collected a -few algae here in 1827. In November, 
1832, the botanists Douglas coming down from the 
north and Coulter working overland from the south 
met at Monterey. Finding the season unfavorable for 
flowering plants the two men made extensive collec- 
tions of algae. It would be interesting to know 
whether they were content to pick up what they found 
cast ashore or whether they scrambled over the slip- 
pery rocks as do their present-day successors. 

The bare listing of names and dates gives no inkling 
of the significance of these early records. At this time 
California was a remote, vaguely known country more 
than a year’s journey from Europe. Yet, the algae of 
Menzies were the first to be described from any part 
of North America, and Harvey’s short article of 1833 
listing the algae of collectors named above is the first 
enumeration of algae from any part of North America. 
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Thus the botanical world knew about marine algae 
from a distant almost uninhabited portion of this 
continent before there was any corresponding record 
from the readily accessible, inhabited, eastern sea- 
board. In addition to Harvey the list of those who 
have deseribed one or more species from the Monterey 
area is an imposing one and includes C. A. Agardh, 
Farlow, J. G. Agardh, C. L. Anderson, Saunders, 
Setehell, Gardner and Kylin. 

Our hypothetical trip should be made during a low 
tide and of these the spring tides of the full moon are 
by far the best because the variety of available algae 
is fourfold that exposed during ordinary low tides. 
Low tides during the full moon may be suitable, but 
they can hardly be called convenient since they cecur 
at sunrise during the summer months. This means 
that if we are to take full advantage of the tide we 
should be ready to begin collecting as soon as it is 
light enough to see the algae. 

Those in the party who have seen algae growing 
along the Atlantic coast will be impressed by a number 
of differences. Perhaps the first thing noted will be 
the profusion with which algae grow upon every avail- 
able rock. Another feature immediately attracting 
attention will be the large number of algae wholly 
different from anything along the eastern coast, and 
most members of the party will be in doubt as to 
whether many of the algae belong to the red algae 
(Rhodophyceae) or to the brown algae (Phaeophy- 
ceae). This uncertainty is due to the fact that Rho- 
dophyceae growing in the upper half of the intertidal 
zone are brown or black instead of red or reddish 
purple. Still another feature impressing the visitor 
will be the fact that fully two thirds of the species are 
of macroseopie size and large enough to be determined 
in the field by one familiar with the algal flora. An- 
other obvious difference is the larger size of maecro- 
scopic algae of the Pacific coast as compared with 
macroscopic algae of the eastern seaboard. All bota- 
nists have heard about the giant kelps of the Pacific 
Ocean. Comparatively few botanists know that in the 
case of genera common to the two coasts (as Porphyra, 
Gigartina and Gymnogongrus) the Pacific coast spe- 
cies are usually larger than Atlantie coast species. 

Marine algae of the Monterey Peninsula fall into 
the four well-known classes of blue-green, green, 
brown and red algae. The blue-greens will not be dis- 
cussed because all of them are of microscopic size and 
can not be determined in the field. The visitor from 
the east will feel most at home among the green algae. 
Here he will find such familiar cosmepolitan genera as 
Ulva, Enteromorpha, Cladophora and Bryopsis. In 
the case of such an easily recognized genus as Ulva 
certain of the species, as U. taeniata, are quite differ- 
ent in appearance from those of the east coast. 
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Others, as U. lobata, look like familiar species from 
the Atlantic, but the shape and dimensions of the cells 
are different. Bryopsis corticulans ean be cited to 
prove the boastful contention of Californians that 
plants grow bigger and better out west. This west- 
coast plant grows to double the size of species of 

_ Bryopsis along the Atlantie coast. The question as to 
whether it is a better plant is more difficult to answer. 
The Monterey flora contains two siphonaceous green 
algae (Codium and Halicystis) not found north of the 
Carolinas on the eastern shore of this continent. The 
_prvsence of these two genera at Monterey is difficult 
to explain because the two ordinarily are found only 
in warm seas; yet the ocean temperature at Monterey 
is distinetly cold, ranging from 12° C in midwinter to 
15° C in midsummer. 

The botanist familiar with Atlantie coast algae 
meets an unfamiliar flora when he turns to the brown 
algae. However, he will find that a well-known gen. 
eralization still applies, the rockweeds grow high in 
intertidal zone and the kelps low in it. In the rock- 
weed zone he will find Fucus, that alga so familiar to 
students in elementary courses. Determination of the 
species found on the Monterey Peninsula presents no 
difficulty because there is but one, F. furcatus. The 


 easterner will look in vain for Ascophyllum; in its 


place he will find Pelvetia and find that it grows more 
abundantly than Fucus. 

Kleven genera of kelps are present on the Monterey 
Peninsula, and two of them, Laminaria and Alaria, 
are well known to students of Atlantic coast algae. 
Most of the kelps at Monterey are endemic to the 
North Paeifie Ocean and several will be recognized 
from their portraits published in botanical texts. The 
sea palm, Postelsia, is one of the kelps that every 
visitor wants to see. It has been likened to a minia- 
ture palm, but the accent should be on the miniature 
because it rarely attains a height of more than three 
feet. Postelsia is exceptional among the kelps in that 
it grows high in the intertidal zone. However, it is 
found only on rocks exposed to the full foree of the 
surf, a habitat so rigorous that there are but few com- 
petitors for the available rock surfaces. Certain of 
the kelps found Weally are true giant kelps. One 
candidate for this honor is Egregia, sometimes called 
the feather boa kelp beeause of its resemblance to the 
feather boa worn by ladies during the gay nineties. 
This kelp grows in the midlittoral, and the stems may 
be 25 to 30 feet long. The real giants are the long 
bladder kelp (Macrocystis) and the bull kelp (Nereo- 
cystis) which grow in dense stands on submerged reefs 
where the water is 30 to 60 feet deep. Macrocystis 
has a repeatedly forked stem with large leaves at regu- 
lar intervals and each leaf has an elongate air-filled 
bladder at the base. The upper part of the alga floats 
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horizontally at the water’s surface and the total length 
of a plant may be as much as 125 feet. Nereocystis 


has an unbranched stem, 35 to 75 feet long, that term). | 
nates in a spherical airfilled bladder about 6 inches jy 


diameter. Above the bladder are 25 to 40 strap-shaped 
leaves, each 15 to 20 feet long. To one especially 
interested in the algae there is a great temptation ty 
name and describe the remaining kelps of the Mon. 
terey area. This temptation will be resisted. 

In addition to the kelps there are two other brow, 
algae much larger than brown algae along the eastery 
shores of this country. One is Cystoseira, the oak leaf 
seaweed. This alga, a relative of Sargassum, is re. 
peatedly branched and with a row of several, small, 
bead-like air. bladders at each branch tip. Plants 25 
feet tall are by no means unusual. The other large 
brown alga is Desmavestia. As found on the Atlantic 
coast, Desmarestia is rarely over five feet tall. The 
same is true of four of the species at Monterey, but 
a fifth, D. munda, may be 25 feet tall and the leaves 
up to 10 feet long. 

The foregoing emphasis on large size of brown algae 
in the Monterey area may have left the impression 
that the flora lacks species of moderate or of micro- 
seopic size. This is far from the ease, and there are 
numerous species of Ectocarpus and other microscopic 
genera. The most striking difference as compared 
with the east coast is the absence of these filamentous 
genera from the upper two thirds of the intertidal 
zone. There is also a good representation of small 
foliaceous browns: some belonging to genera found 
on the east coast and others to genera found only in 
the Pacific. Most of the latter are epiphytie and with 
each species restricted to a particular host. 

The red algae, with some 225 species distributed 
through 111 genera, outnumber all other algae com- 
bined. In general, they are larger than red algae 
growing along the American or European shores of 
the Atlantic Ocean. The number of species in the 
upper half of the intertidal zone is approximately 35, 
but all of them grow in abundance everywhere. As 
already mentioned, these high-growing Rhodophyceae 
often baffle the stranger because their color is not red. 
Iridophycus (Iridaea) is a good example of a red alga 
that is not red. Its blades are so green that the tyro 

frequently mistakes it for Ulva. Dried herbarium 
specimens give no hint of the character upon which 
the generic name is based—the iridescent many-colored 
sheen of blades submerged in water. ’ Two species of 
Porphyra are also abundant in the midlittoral, and 
both of them have brownish to steel-gray blades. At 
one time the Chinese residents of Monterey gathered 
and dried large quantities of Porphyra for shipment 
to China, To-day, it is only occasionally that one sees 
a lone old Chinaman trudging homeward with two 
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aeks of Porphyra balanced on a bamboo pole across 
jis shoulders. Gigartina is an upper littoral rho- 
dophycean genus that is even more abundant than 
Porphyra or Iridophycus. Whenever one finds an 
ufamiliar brownish or blackish macroscopic alga 
above the mid-tide level the best thing to do is to 
assume that it is a species of Gigartina, Several spe- 
cies of this genus grow above the mid-tide level and 
they differ so markedly that the novice is amazed to 
fnd they all belong to a single genus. 

Many Rhodophyeeae grow only in the lowermost 
portion of the intertidal zone and are only available 
when the tide falls below mean low tide level. Here 
the number of species is quadruple that found else- 
where in the intertidal zone. Almost all of them are 
reddish to purplish red in color. Some of the species 
are abundant wherever the habitat is suitable; others 
are found only in small numbers. Many of the latter, 
as is evideneed by their abundance in drift east ashore 
on beaches, are undoubtedly stray individuals from 
the sublittoral. 

The first thing attracting the attention of one seeing 
the low water zone for the first time is its brilliant 
pink color, a color produced by the coralline algae 
covering all rocky surfaces below mean low tide level. 
Crustose corallines predominate in this zone, but erect 
jointed corallines are present in sufficient abundance 
to contribute to the mass effect. The two most abun- 
dant erustose genera are Lithothamnion and Litho- 
phyllum, but, as on the Atlantic coast, fruiting speci- 
mens must be available and they must be decalcified 
and sectioned before the two genera can be distin- 
guished from each other. To the, eastern botanist, 
mention of ereet jointed corallines is synonymous with 
mention of Corallina officinalis. At Monterey there 
are three genera of jointed corallines in addition to 
Corallina, These four genera of jointed corallines are 
readily distinguishable from one another by the shape 
of the joints and position of conceptacles upon them. 

Most of the non-caleareous red algae in the lower 
littoral are foliaceous and of sufficient size to be de- 
termined in the field. Curiously enough the largest 
of the lower littoral reds are those growing on rocks 
subject to the strongest wave action. These algae, 
as in certain species of Gigartina, may have large un- 
divided blades two or more feet tall. Contrary to what 
one would expect, the red algae growing on the sides 
of somewhat sheltered rocks usually have much-divided 
blades. Here one finds a much richer representation 
of Delesseriaceae than on the Atlantic coast, and sev- 
eral of the species grow in deyse stands completely 
covering the underlying rock. On other rocks one finds 
dense stands of Rhodymenia. The names of the two 
commonest species, californica and pacifica, immedi- 
ately show that they are distinct from species in the 
Atlantie Ocean. 


SCIENCE 191 


Several of the species in the lower littoral super- 

ficially resemble species found in the Atlantic. This 
has led to considerable confusion in the past and has 
resulted in many errors in identification of algae from 
the Monterey and other Pacific coast areas. To cite 
one example, the so-called Callymenia reniformis re- 
ported from the Monterey Peninsula is now known to 
be a species of Pugetia, a Pacific coast genus very 
distantly related to Callymenia. 
' The botanist accustomed to the abundance of deli- 
eate filamentous red algae along the Atlantic coast will 
be impressed by the relative scareity of them on the 
Monterey Peninsula. One must make a special search 
for the filamentous red algae, and the number of speci- 
mens one accumulates during a day’s collecting is 
disappointing. If the easterner is looking for un- 
familiar genera he will also be disappointed because 
he will find such well-known genera as Antithamnion, 
Callithamnion, Spermothamnion and Polysiphonia. 

Parasitic red algae are present in abundance at 
Monterey but are apt to be overlooked unless the col- 
lector makes a special search for them and knows 
where to search. There are ten genera in the local 
flora, all of them minute and gall-like. Some are 
colorless, others are pinkish and of a much lighter 
color than the host. The completely colorless species 
show that a distinction between algae and fungi can 
not be made solely on the basis of presence or absence 


of photosynthetic pigments. The host is always a 


member of the Rhodophyceae and in most cases the 
parasite is restricted to a particular species. Repro- 
duetive structures of the parasite show that host and 
parasite are closely related genera. It has been argued 
that the parasites are merely fertile gall-like out- 
growths of the host, but such an interpretation is un- 
tenable because, of the repeated demonstration that 
eystocarpie thalli of parasites may grow on tetrasporic 
thalli of hosts or vice versa. 

Our time on this hypothetical field trip has been 

devoted to a deseription and a naming of the algae we 
have found. The finding of many algae and a naming 
of them is but a beginning and leaves many questions 
unsettled: One group of unanswered questions centers 
around the algae whose reproduction and life cycle are 
incompletely known. We can make guesses concerning 
the relationships of these algae to other algae (that is, 
their position in a system of classification), but we 
can not answer the questions with assurance until we 
know more about development of their reproductive 
structures. 

The questions become even more numerous when we 
turn to the local distribution of marine algae on the 
Monterey Peninsula. Why do certain algae grow high 
in the intertidal zone? Why are certain algae re- 
stricted to the midlittoral? Why are so many of them 
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found only at low water level? Such questions may 
be called ecological questions, but it is obvious that 
they are fundamentally physiological. The questions 
become more perplexing when we seek an explanation 
for the discontinuous horizontal distribution of algae 
restricted to specific tidal levels. Two striking exam- 
pies of this problem may be cited. Gymnogongrus 
linearis, which only grows between the 0.5 foot and 
mean low tide levels, is a perennial restricted to rocks 
within 100 feet of the ends of long sandy beaches. 


Nemalion lubricum is an annual which appears late 
in May and disappears early in October. Every yeu 
for the past 20 years it has reappeared on the Sane 
rocks but not on adjacent rocks where conditions seen 
to be identical. Why do not these algae spread late. 
ally to what seem to be equally favorable habitaiss 
The questions are obvious, the answers are not. Aj 
that can be done is to invite you to take another trip 
25 years from now and hope some of these question; 
will have been answered by that time. 


OBITUARY 


WILLIAM TRELEASE 
1857-1945 

WiLLIAM TRELEASE, professor emeritus of botany 
of the University of Illinois, died after a brief illness 
in his cighty-eighth year on January 1, 1945. He had 
remained active during the summer and early autumn, 
to the extent permitted by rapidly failing eyesight, 
and though hospitalized for several days in October, 
he had rallied and returned to his home. Until the 
middle of October he was engaged in the taxonomy 
of recent collections of Central and South American 
peppers. It is interesting to note that his active 
botanical career spanned a period of more than sixty- 
five years; his first botanical publication appeared in 
the Torrey Bulletin in September, 1879. 

Trelease’s interests were broad, including all plants 
from bacteria to angiosperms. His earliest studies 
ineluded insects in relation to eross pollination in 
plants. His doctor’s thesis at Harvard was in erypto- 
gamic botany, at that time a new division of botany, 
under the direction of Professor Farlow, but he had 
already published a score of botanical contributions. 
Earlier he had received, from Asa Gray, instruction 
from which stemmed his interest in the taxonomy of 
seed plants. 

William Trelease was born in Mount Vernon, N. Y., 
on February 22, 1857, a son of Samuel Ritter and 
_ Mary Elizabeth (Gandall) Trelease. After attending 
high sehool at Branford, Conn., and the Brooklyn 
(evening) high school, he entered Cornell University, 
graduating with the B.S. degree in 1880. He had 
come under the instruction of Professor J. H. Com- 
stock and was appointed by the U. 8. Department 
of Agriculture as a special agent on cotton insects. 
In his leisure time connected with this duty he made 
many observations on pollination by humming birds 
and inseets, and on nectar secretion, which may partly 
account for his early activities in this field of biology. 

_ In 1881-1883 he was instruetor in botany at the Uni- 
versity of Wisconsin; in 1883-1885 he was professor 
of botany there. In the summers of 1883-1884 he 
was in charge of botany at the summer school of 


Harvard, and in 1884 was lecturer at the Johns Hop. 
kins University. He received his D.Se. degree fron 
Harvard University in 1884. ~ 

At the University of Wisconsin, Trelease gave much 
of his attention to bacteria and fungi. He conducted 
the first comprehensive survey of the parasitic fungi 
of Wisconsin and taught the first course in bacteriol- 
ogy given in the university. He was at this time one 
of the leading mycologists in this section of the United 
States. 

It was largely through the influence of Asa Gray 
that he was appointed to the Englemann professorship 
in Washington University, St. Louis, where he opened 
the Shaw School of Botany in 1885. He served as 
director of the Missouri Botanical Garden from 1889 
to 1912. Under his leadership this institution pros- 
pered and became famous as a botanical center, to 
which many American botanists owe their training in 
research. 

In 1913, Professor Trelease came to the University 
of Illinois, where he served as professor and head of 
the department of botany, retiring from active teach- 
ing in 1926 as professor emeritus. Trelease enjoyed 
the following long period of freedom, alternating in- 
tervals of travel to various parts of the United States 
and Mexico, to Europe and New Zealand, with much 
longer periods at his home. Most -of the time he 
remained in Urbana, almost daily at his desk, engaged 
in taxonomie work on the groups of plants in whieh 
he was the most distinguished authority. | 

The plants which Trelease named and described 
number more than 2,500 species and varieties—they 
may exceed 2,700—and include plants from bacteria 


. to angiosperms. Treleasia and Neotreleasea, the latter 


a Mexican genus of Commelinaceae, as well as the 
specific names of many other plants have been dedi- 
cated to him by botanists in various parts of the 
world. He is also commemorated in Mount Trelease, 
a 12,500-foot summit in Colorado, about fifty air-line 
miles west of Denver in the Clear Creek country neat 
Loveland Pass, where he had botanized in 1886. In 
this area mountains named for other famous American 
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potanists—Torrey, Asa. Gray and Engelmann—may 
he seen. 

Professor Trelease has participated in many other 
travels and botanical excursions, including the Harri- 
man Expedition to Alaska and other trips to the West 
Indies and remote parts of the North American con- 
tinent. He visited Europe many times, attending the 


Se [nternational Botanical Congress in Vienna in 1905, 


and working at the principal botanical gardens and 
herbaria on American plants represented in these col- 
lections. He spent the year 1912-1913 in Europe. 
He was successful in obtaining many rare volumes 
and sets of botanical works, greatly enriching the 
libraries of his institutions. 

Some time after going to the Missouri Botanical 
Garden, Trelease gave most of his attention to the 
taxonomy of seed plants. However, he always re- 
tained a keen interest in the development of erypto- 
gamic botany, and the field represented by his early 
activities. He was author of many botanical publica- 
tions, including a series of monographs based upon 
the ecllections of the Missouri Botanical Garden and 
other American herbaria. In collaboration with Asa 
Gray he edited the “Life and Works of George Engel- 
mann.” The larger monographs include “Agave in 
the West Indies,” the genus Phoradendron, the Oaks 
and several monographs on Piperaceae, a family of 
plants to which he was still devoting his time shortly 
before his death. In his early years at Wisconsin and 
St. Louis, he translated some Danish and German 
botanical works and reviewed a large number of for- 
eign publieations in American journals. From 1903- 
1922, he was chairman of the group of American 
editors of Botanisches Centralblatt. His manuals, 
“Plant Materials of UDecorative Gardening” and 
“Winter Botany,” are widely used by botanists and 
horticulturists in the identification of trees and shrubs, 
and each of them has gone through three or four re- 
printings. 

Professor Trelease was the recipient of many hon- 
ors. He was a fellow of the American Academy of 
Arts and Sciences since” 1892, was elected, in 1902, to 
the National Academy of Sciences and in 1903 to the 
American Philosophical Society. He was also a mem- 
ber of the American Society of Naturalists (president, 
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1903) and many state academies of science. He was 
chairman of the organizing committee and the first 
president of the Botanical Society of America in 
1894-95. After the society was reorganized and 
merged with other botanical groups in 1907, he was 
reelected to the presidency in 1918. He was direeteur 
(pres.) of the Académie International de Géographie 
Botanique in 1896, and held corresponding and hon- 
orary memberships in other botanical societies of 
Europe. 


The University of Wisconsin, the University of 


Missouri and Washington University conferred on 
him honorary degrees. He served as a member of 
the Illinois State Natural Resources and Conservation 
Board from the time of its organization in 1917. He 
had also taken part in civie enterprises of his com- 
munity and was chairman of the first city planning 
commission of St. Louis in 1911-12. 


Professor Trelease’s sound judgment and his back- 


ground of long experience and broad interest in all 
phases of botany fitted him peculiarly as a valuable 
counselor to students and younger botanists. His 
radiant personality and sympathetic interest in the 
problems of younger botanists who sought his advice 
endeared him to all who came under his influence. His 
zeal in continued botanical activity during the long 
period of his retirement has been a source of inspira- 
tion to his colleagues and friends who will miss these 
contacts and his cheerful greetings. The world has 
lost a famous botanist; American botany has lost a 
distinguished leader. 


| J. T. BucHHOLz 
UNIVERSITY oF ILLINOIS 


RECENT DEATHS 


LIEUTENANT COLONEL M. F. Moraan, chief agrono- 
mist of the Connecticut Agricultural Experiment Sta- 
tion and a former secretary of Section O of the Amer- 
ican Association for the Advancement of Science, was 
killed by enemy action on Leyte Island on January 15, 
while on convoy duty. He was fifty years old. 


Dr. Dennis E. Hatey, professor of soil and phyto- 
chemistry in the department of agricultural and bio- 
logical chemistry of the Pennsylvania State College, 
died on February 10, at the age of fifty-nine years. 


SCIENTIFIC EVENTS 


AWARDS OF THE GEOLOGICAL SOCIETY, 
LONDON 


Awarps made by the Council of: the Geological 
Society, London, as reported in Nature, are: 


The Wollaston Medal to Professor O. T. Jones, emeritus 
professor of geology in the University of Cambridge, for 


outstanding contributions to knowledge concerning the 
stratigraphy of Lower Palaeozoic sedimentary rocks of 
Wales; the Murchison Medal to Dr. W. Campbell Smith, 
keeper of minerals in the British Museum (Natural His- 


tory), for his work on petrology and mineralogy, and his 


long service as secretary to the society; the Lyell Medal 
to Dr. L. F. Spath, of the Geological Department of the 
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British Museum (Natural History), who is the foremost 
expert on the Ammonoidea and on the classification and 
evolution of the Cephalopoda; the Bigsby Medal to Pro- 
fessor L. R. Wager, of the University of Durham, for his 
outstanding researzhes, mainly in petrology, on East 
Greenland, the Sikkim Himalaya and the north of 
England; the Prestwich Medal to A. 8. Kennard, for his 
studies of Pleistocene faunas, particularly of the non- 
marine mollusea; the Wollaston Fund to Dr. D. R. Gran- 
tham, for his work on the Geological Surveys of Tanga- 
nyika and British Guiana, especially in the field of mining 
geology; the Murchison Fund to Dr. W. A. Deer, for his 
researches on rock-forming minerals and petrology, espe- 
cially of Scottish rocks; and his contribution to the de- 
scription of the layered intrusion at Kangerdlugssuak in 
Greenland; one moiety of the Lyell Fund to A. H. Taitt, 
of the Anglo-Iranian Oil Company, Ltd., for his work on 
the exploration for oil in Great Britain, especially on the 
Nottinghamshire oilfield; another moiety of the Lyell 
Fund to Dr. F. B. A. Welch, of the Geological Survey of 
Great Britain, for his additions to our knowledge of the 
geology of southwest England, both above and below the 
Mesozoic unconformity, especially in relation to the com- 
plicated structures of the Mendips. 


THE ADVISORY COUNCIL ON MEDICAL 
EDUCATION 


Tue Advisory Council on Medical Education at its 
meeting in Chieago, on February 11, passed unani- 
mously the following resolution: 


1. The humane use of animals (including dogs) by 
qualified universities, medical schools and hospitals is 
essential for medical teaching and medical research. 

2. The enactment into law of Bill H.R. 491 (prohibit- 
ing the humane use of dogs for medical teaching and 
medical research in the District of Columbia) will impede 
medical training and medical research, impair medical 
service to our fellow citizens, and retard the medical edu- 
cation and training which many of our returning veterans 
are entitled to under the law. 


This resolution is sent to the chairmen of the Com- 
mittees of the District of Columbia of the U. S. Senate 
and of the House of Representatives. 

The Advisory. Council represents the following na- 
tional organizations: 


Association of American Medical Colleges 
American Hospital Association 
Federation of State Medical Boards 
Advisory Board for Medical Specialties 
American College of Physicians 

American College of Surgeons 
Association of American Colleges 
Association of American Universities 
American Association for the Advancement of Science 
American Protestant Hospital Association 
American Public Health Association 


Catholic Hospital Association | 
National Board of Medical Examiners 


A. J. Caruso 
UNIVERSITY OF CHICAGO 


FELLOWSHIPS OF THE E. I. DU PONT pp 
NEMOURS AND COMPANY 


THIRTY-FIVE postgraduate fellowships at twenty. 
nine universities are offered by E. I. du Pont g& 
Nemours and Company for the academic year of 
1945-46. This is an increase of thirteen over pre. 
vious years and for the first time includes two felloy. 
ships in physics. Five of the fellowships are in chen. 
ical engineering and twenty-eight in chemistry. Two 
changes have been made in the fellowship plan this 
year. First, in order to equalize the value of felloy. 
ships among the various universities, where tuition 
rates differ, the company is paying the tuition in ad. 
dition to the stipend. And second, the amount of the 
stipend has been increased from $750 to $1,000. Both 
women and men are eligible and selection of: the re. 
cipients and the subject of research is left to the uni- 
versities. Holders of these fellowships are not re- 
stricted in any way in their choice of position when 
the fellowship expires. 

Eight universities were added to the fellowship list 
this year and fellowships in chemistry are offered at 
the Polytechnic Institute of Brooklyn, Indiana Uni- 
versity, the University of Iowa, the University of 
Nebraska, the University of Notre Dame, the Univer- 
sity of Rochester, the University of Texas, and at the 
Carnegie Institute of Technology, in chemical engi- 
neering. 

The other universities and the fellowships to be 
granted at each are as follows: Columbia University, 
one each in chemistry and chemical engineering; the 
Massachusetts Institute of Technology, one each in 
chemistry, chemical engineering and physics; the Uni- 
versity of Chicago, one each in chemistry and physics; 
the University of Michigan, one each in chemistry and 
chemical engineering; the University of Wisconsin, 
one each in chemistry and chemical engineering. 

One fellowship in chemistry is being offered at each 
of the following: the California Institute of Tech- 
nology, Cornell University, Harvard University, the 
Johns Hopkins University, Northwestern University, 
the Ohio State University, the Pennsylvania State 
College, Princeton University, Purdue University, 
Stanford University, the University of California, the 
University of Illinois, the University of Minnesota, 

the University of Pennsylvania, the University of Vir- 
and Yale University. 
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THE RANCHO GRANDE STATION OF THE expected that other North American scientists will 
NEW YORK ZOOLOGICAL SOCIETY visit the station later on. 
uBON {ue New York Zoological Society has announced OFFICERS OF THE WASHINGTON ACADEMY 
that through the cooperation of the Venezuelan Gov- OF SCIENCES FOR 1945 
T DE emment a new station for scientific research is soon Orricers of the Washington Academy of Sciences 
to be established at Rancho Grande, near Maracay. have been elected for 1945 as follows: 
Supported by the Creole Petroleum Corporation and President: John E. Graf. 
Wenty. J the Standard Oil Company of New Jersey, the sta- Secretary: F. G. Brickwedde. 
mt de tion, under the direction of Dr. William Beebe, will Treasurer: Howard 8. Rappleye. 
ar of he headquarters for the forty-fifth expedition of the Vice-presidents representing the Affiliated Societies: 
' pre. MF Department of Tropical Research of the society. Philosophical Society of Washington, George R. Wait 
ellow: The new station, originally designed as a hotel, is Anthropological Society of Washington, T. Dale 
chen. situated at an altitude of 3,000 feet, in the middle Stewart , : 
Two of a national forest comprising 300 square miles of 
this and Chemical Society of Washington, Horace 8. Isbell 
Entomological Society of Washington, Carl F. W. 
‘llow. ever, easily accessible to Venezuelan and North Amer- 
uition iean scientists and students, since it is less than four. National Geographic Society, Alexander Wetmore 
n ad. hours by ear from Caracas. Geological Society of Washington, George Tunell 
f the The building is within one hour by motor from sev- Medical Society of the District of Columbia, Fred- . 
Both eral diversified types of country available for study— erick O. Coe 
ais seashore, Mangrove swamps, grasslands, cactus des- Columbia Historical Society, Gilbert Grosvenor 
unl- rts, fresh-water lakes, mountain torrents, rivers and Botanical Society, Frank P. Cullinan 
t Washington Section of the Society of American For- 
high tropical rain forests with the varying altitudes Willem 
from sea level to more than a mile. These offer ex- Washington Society of Engineers, Frank B. Scheetz 
list cellent opportunities for the study of varied life his- Washi: zton Section of the American Institute of 
al tories under changes. of altitude, humidity and tem- _ Electrical Engineers, Francis B. Silsbee 
Uni- perature. , The jungle crowds down to the very doors Washington Section of the American Society of Me- 
of Rancho Grande and presents problems of great chanical Engineers, Walter Ramberg 
ce interest and importance. Dominant subjects of study Helminthological Society of Washington, Mario 
gl will be behavioristic characterizations of species, the Mollari 
me evolution of animal display, the demarcation of eco- Washington Branch of the Society of American Bac- 
logie jungle zones and faunal adaptation. teriologists, Harold Curran 
In connection with the expedition, Dr. Beebe niet ‘Washington Post ofthe ‘Society of American Military 
be his staff are planning to give illustrated lectures in 
ity, Spanish ‘oti Washington Section of the Institute of Radio Engi- 
the panish at the invitation of scientific societies an nenes,, Harbors Grote Dorsey 
in universities. The staff includes Miss Jocelyn Crane, Washington Section of the American Society of Civil 
“i research zoologist; Henry Fleming, entomologist, and Engineers, Owen B. French 
“a George Swanson, artist. The party plans to leave for Elected members of the Board of Managers for a term 
a F Venezuela this spring for a six months’ stay. It is of three years, Henry B. Collins, Jr., and James H. Taylor. 
in, 
4 - SCIENTIFIC NOTES AND NEWS 
h- THe Legion of Merit awarded by the War Depart- don for Chemical Warfare matters and chief of the 
he ment to Colonel Joaquin E. Zanetti, professor of Special Projects Division, Colonel Zanetti through his 
y; chemistry and director of the chemical laboratories of high professional attainments and knowledge of chem- 
te Columbia University, now of the Chemical Warfare istry made a distinct contribution in searching for and 
y, Service, was presented to him at the Edgewood making available new principles and techniques sus- 
e Arsenal on February 20. The citation reads in part ceptible of application to chemical warfare.” 
, as follows: “Colonel Joaquin E. Zanetti, Chemical 


Warfare Service, U. 8. A. For exceptionally meri- 
torious conduct in the performance of outstanding 
services from July, 1941, to September, 1944. Occu- 
pying successively the positions of chief of the In- 


cendiaries Branch, assistant military attaché in Lon- 


Dr. 8. C. Brooks, professor of zoology at the Uni- 
versity of California at Berkeley, has been elected a 
corresponding member of the Centro de Estudiantes 
del Doctorado en Ciencias Naturales of Buenos Aires, 
Argentina. 


3 
4 
* : 
7 
4! 
| 
> 
x 
ae 
& 
~ * 
¥ 
rs 
aS 
° 
gare 


196 


THE annual meeting of the American Society of 
European Chemists and Pharmacists, which unites the 
chemists, physicists, pharmacists and pharmacologists 
graduated in Europe, was held under the presidency 
of Dr. Henry Goldschmiedt on January 25 in the audi- 
torium of the society in New York City. Professor 
Albert Einstein, Institute for Advanced Study, Prince- 
ton, N. J.; Professor Victor Hess, Fordham Univer- 
sity, N. Y., and Professor Otto Meyerhof, University 
of Pennsylvania, were elected honorary members. 


Tue Pittsburgh Award for outstanding service to 
chemistry was presented on February 15 to Dr. 
Leonard H. Cretcher, assistant director of the Mellon 
Institute and head of its Department of Research in 
Pure Chemistry. The award is presented annually by 
the Pittsburgh section of the American Chemical 
Society. 


Sirk Bennett MELvILL F.R.S., Francis 

. Mond professor of aeronautical engineering at the 

University of Cambridge, has been elected a member 

of the Athenaeum Club, London, under a provision 

which empowers the election of a certain number of 

persons of distinguished eminence in science, litera- 
ture or the arts, or for their public services. 


Nature states that the Maharaja of Travancore Lord 
Curzon Prize of the University of Madras for the most 
meritorious original investigation in the physical sci- 
ences has been awarded this year to S. Rajagopalan, 
of the Indian Institute of Science, Bangalore, for his 
“Essays in Chemotherapeutical Synthesis.” 


Tue Union of American Biological Societies has 


elected the following officers for 1945; President, Rob- 


ert Chambers, New York University; Secretary, F. A. 
Brown, Jr., Northwestern University; Members of the 
Executive Committee, E. G. Butler, Prineeton Uni- 
versity; M. Demeree, Carnegie Institution, Cold 
Spring Harbor, and R. F. Griggs, Division of Biology 
and Agriculture, National Research Council. 


Dr. GeorGes DUHAMEL has been appointed perma- 
nent secretary of the Paris Academy of Sciences. 


Dr. Epwin Braun F rep, professor of bacteriology 
at the University of Wisconsin, since 1943 dean of the 
College of Agriculture, previously for nine years dean 
of the Graduate School, has been elected president of 
the university to sueceed President C. A. Dykstra, who 
has become provost of the University of California at 
Los Angeles. 


Dr. Revsen G. Gustavson, president of the Uni- 
versity of Colorado, has been appointed dean of the 
Faculties of the University of Chieago, effective on 
July 1. Dr. Gustavson. has tendered his resignation 
to the University of Colorado, of which he has been 
president since September, 1943. Previously he had 
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served as professor and chairman of the departmey, 
of chemistry and dean of the Graduate School, 


Hopart E. Stocking, formerly geologist for Djs. 
trict 1 of the Petroleum Administration for War x 
Pittsburgh, has been appointed visiting professor oj 


geology at the University of Costa Rica, San Jos 7 
Mr. Stocking is in Washington conferring with § 


officers of the Department of State. He expects to 
remain for a year in Costa Rica, where he will teach 
geology in the Colleges of Engineering and Agricul. 
ture of the university and serve as geological adviser 
to the Costa Rican Government. Mr. Stocking is one 
of a group of professors and technical experts who 
have recently been awarded travel grants for service 
in other American republics. 


Dr. Kenneru E. Caster, assistant professor of 
geology and fellow of the Graduate School of Arts 
and Sciences of the University of Cincinnati, has been 
appointed for a three-year term visiting professor 
from the United States to the department of geology 
and paleontology of the University of Sao Paulo. At 
the conclusion of this appointment, Dr. Caster will 
spend at least a year in geological and paleontological 


studies in the Northern Andes under a John Simon | 


Guggenheim Memorial Foundation fellowship. 


Dr. L. CAMPBELL, since 1943 vice-presi- 
dent in charge of manufacturing of the Brown Com- 
pany, of Berlin, N. H., has been appointed head of 
the new department devoted to education and research 
in food technology of the Massachusetts Institute of 
Technology. Associated with him will be Professor 
Bernard E. Proctor, whose appointment as director of 
the Samuel Cate Preseott Laboratories of Food Tech- 
nology was recently announced. The new department 
includes and extends the scope of these research lab- 
oratories. | 


Dr. Leroy D. Epwarps, of the University of 
Florida, has been appointed professor of pharma- 
cology in the School of Pharmacy at Purdue Univer- 
sity. He will take up this work on March 1. He 
fills the vacancy created by the resignation of Pro- 
fessor C. H. Waldon, who has become dean ef the 
School of Pharmacy of the University of Montana. 


Dr. J. Epwarp HorrMeister, professor of geology 
at the University of Rochester and dean of the faculty, 
has been promoted to the newly established position of 
dean of the College of Arts and Science in which he 
will have added responsibilities in connection with fac- 
ulty appointments and promotions in both the College 
for Men and the College for Women. He will teach 
some classes and will continue his research. 


WESTERN Reserve University has received a gift 
of $50,000 from the “associates” of Jack and Heintz, 
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Inc, of Cleveland, to enable Dr. John A. Toomey to 
carry on a five-year program of research on infantile 
paralysis, whooping cough, measles and other con- 
tagious diseases. Dr. Toomey is acting head of the 
department of pediatries at the School of Medicine 


Mm and acting director of the Babies and Children’s 


Hospital. 

Tue Abbott Laboratories, North Chicago, have 
made an additional grant of $1,500 to Dr. Louis S$. 
Goodman, professor of pharmacology at the Univer- 
sity of Utah, for the study of new anticonvulsants and 
analgesic compounds. He is also the recipient of a 
grant of $16,000 from Givaudan-Delawanna, Inc., 
New York, N. Y., to be expended over a period of 
two years for an investigation of the pharmaco- 
dynamic properties and therapeutic actions of a series 
of new organie compounds. 


Dr. E. C. AvcHTER, administrator of agricultural 
research in the U. S. Department of Agriculture, 
resigned effective on February 3 to accept the posi- 
tion of direetor of the Pineapple Research Institute 
of Hawaii, with headquarters in Honolulu. Dr. 
Auchter was appointed late in 1941 head of the Agri- 
cultural Research Administration when it was organ- 
ied by bringing together seven scientific bureaus. In 
that post he directed most of the scientific work of 
the Department of Agriculture. Among the scientific 
achievements of the Research Administration during 
the war have been the development of DDT as a mili- 
tary insecticide, the development of methods for large- 
scale manufacture of penicillin, the wide-spread use 
of phenothiazine as an anthelmintic for livestock, the 
development of improved methods for dehydration of 
vegetables and meats and the wide-spread application 
of nutritional knowledge in wartime food programs. 


P. V. Carpon, at one time director of the Utah Agri- 
cultural Experiment Station and later assistant chief 
of the Bureau of Plant Industry, has been appointed 
administrator of agricultural research to sueceed Dr. 
Auchter. He has been assistant to Dr. Auchter since 
the Agrieu!tural Research Administration was organ- 


zed. His appointment as administrator assures the | 


continuation of the research program that has been 
carried on by the Research Administration. 


J. J. Skryner, since 1935 senior biochemist of the 
Bureau of Plant Industry, Soils and Agricultural 
Engineering at Beltsville, Md., of the U. S. Depart- 
ment of Agriculture, has retired after a government 
service of forty-one years. On this occasion he was 
presented with a wrist watch from friends and co- 
workers at a luncheon given in his honor. 


Dr. RicHarp Evans Scuutrss, research fellow at 
the Botanical Museum of Harvard University, is serv- 
ing as agronomist for the rubber program of the 
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Bureau of Plant Industry, U. S. Department of Agri- 
eulture. The Harvard Alumni Bulletin reperts that 
he visited Cambridge in January after three and a half 
years spent in the Amazonian regions of Colombia. 
He ean be addressed in care of the American Embassy, 
Bogota, Colombia, S. A. 


Cuinton R. Hanna, manager of the electro-me- 
chanical department of the Westinghouse Electric and 
Manu,acturing Company, has been appointed asso- 
ciate director of its research laboratories, not director, 
as incorrectly reported recently. 


Masor Wo. Retner-Devutscu, research director of 
Clark and Clark, is now overseas. He is serving as 
chief of the Laboratory Service of a General Hospital 
in France. 


Dr. J. M. Mackintosu, professor of public health 
at the University of London and dean of the London 
School of Hygiene and Tropical Medicine, has been 
appointed a member of the British Fuel and Power 
Advisory Council. 


At the three hundred and thirty-first meeting of the 
Washington Academy of Sciences which was held on 
February 15, Captain Clement L. Garner, chief of the 
Division of Geodesy of the U. S. Coast and Geodetic 
Survey, gave the address of the retiring president. 
It was entitled “The Utility of Geodetic Control 
Surveys.” j 


Dr. Frank K. EpMonpson, chairman of the depart- 
ment of astronomy of Indiana University, on January 
31 addressed the University of Cincinnati Chapter of 
the Society of the Sigma Xi on “Recent Work on the 
Motions of Faint Stars.” . 


Proressor GeorGE B. Cressey, chairman of the de- 
partment of geology and geography of Syracuse Uni- 
versity, addressed the officers and men ‘of the United 
States Naval Academy at Annapolis on February 16. 
His address was entitled “A Report from Asia.” He 
will lecture at the West Point Military Academy in 
April. 


ProFessor Haro.p J.4ski delivered the first public 
lecture of the British Association of Chemists on 
February 14. ° He spoke on “The Place of the Scien- 
tist in Post-War Administration.” 


Ar the request of the War Committee on Conven- 
tions, Washington, D. C., the Society of American 
Bacteriologists has cancelled its Wartime Conference, 
which it had planned to hold in Detroit, Mich., from 
May 22 to 25. 


Tue third Brazilian Congress of Chemistry was 
held recently at Rio de Janeiro under the auspices of 
the Associacio de Brazil. The first congress was held 
in January, 1941, at Sao Paulo and the second met in 
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Curitiba in January, 1943. At the Rio de Janeiro 
meeting the program included seventy-nine scientific 
and technical papers. In addition two conferences 
were held, one on the production of quinine in Brazil, 
at which Professor Ricardo Wasicky made the prin- 
cipal address, and one on possible improvement in the 
instruction in chemistry provided by the high schools 
of the country. Prizes were offered by the Instituto 
do Acucar e do Alcohol for studies on sugar and the 
aleohol industry. 


As in former years, the School of Mathematics of 
the Institute for Advanced Study will allocate a small 
number of stipends to gifted young mathematicians 
and mathematical physicists to enable them to study 
and to do research work at Princeton during the aca- 
demic year 1945-1946. Candidates must have given 
evidence of ability in research comparable at least 
with that expected for the degree of Doctor of Phi- 
losophy. Blanks for application may be obtained 
from the School of Mathematics, Institute for Ad- 
vanced Study, Princeton, N. J., and should be re- 
turned at the earliest possible date. 


At Columbia University the Faculty of Dentistry 
has become a part of the Faculty of Medicine. The 
staff in dentistry will retain its identity as a profes- 
sional group within the faculty of medicine, and will 
have departmental autonomy in carrying out the edu- 
cational program in dentistry, which will be continued 
under the name of the School of Dental and Oral 
Surgery. Members of this department will have seats 
on the Faculty of Medicine and one of its members 
will be appointed associate dean for dental and oral 
surgery and will be the executive officer of the depart- 
ment. 


THE Journal of the American Dental Associatioy 
states that a bill authorizing the appropriation of , 
million dollars for the erection. and equipment of a 
national institute of dental research and au annya| 
sum of $730,000 for the carrying on of its activities 
has been introduced by Senator Murray. This bil] jg 
the translation into legislation of the first part of the 
program of the American Dental Association ag the 
basis of a long-range program for dental health. 


Securities turned over to the University of Roches. 
ter by Mrs. Helen W. Rivas, of New York City and 
LeRoy, N. Y., will make possible the establishment of 
a neuro-psychiatrie clinie at the School of Medicine 
and Dentistry of the University of Rochester, for 
which a trust fund is set up to conduct and maintain 
the clinic. The new unit will be built as soon as prae- 
ticable. It is reported that a committee of the fac- 
ulty of the School of Medicine will make a survey to 
select a director for the clinic, so that he may par- 
ticipate in preparing the plans for the physical plant 
and for the organization of the staff. 


INTERNATIONAL measures to check the spread of 
epidemics were made public when it was announced by 
UNRRA in the Times, London, on January 18 that 
new sanitary conventions have been signed in Wash- 
ington by nineteen nations. The object is to prevent 
the spread of epidemics when millions of persons de- 
ported by the Germans are repatriated. ‘The con- 
ventions will facilitate the return of these people 


by ensuring that the quarantine arrangements are 


in accordance with modern scientific developments. 
UNRRA will act as a clearing-house for information 
on epidemic diseases in cooperation with the Office 
of International Health in Paris. 


DISCUSSION 


“THE NEEDS OF MAN” 

I am grateful to the editors of Scrence for pub- 
lishing and to Dr. Warren S. Thompson for writing 
the extensive review! of my recent book, “Enough and 
to Spare,” but there are certain statements and im- 


_ plications in that review that call for comment on my 


part. The issues involved are of far-reaching sig- 
nificance in the shaping of public opinion, and it is 
well for them to be brought out into the open. In 
spite of the hypercritical tone of his review, the fact 
is that Dr. Thompson and I are largely in agreement 
about the fundamental principles that both of us are 
eager to have widely recognized by the general public. 

Either of Dr. Thompson’s statements of my aim is 
quite satisfactory to me. My only regret is that he 
did not indieate more clearly that he too believes 
“that it is not the niggardliness of nature but the 


1 Scrence, vol. 101, no. 2612, January 19, 1945, pp. 
65-67. 


stupidity of man which imposes the sufferings of 
poverty and war upon such a large proportion of 
mankind.” That this is his own conclusion is indi- 
cated by his writings, from which I had drawn some 
of the data used in my book (e.g., page 171). In his 
“Plenty of People” (Jaques Cattell Press, 1944), he 
writes (page 110): 


It is my contention that if plans are made to use these 
thinly settled lands, as well as to provide for much freer 
trade between the nations of the world at. all times, the 
inevitable increase in the world’s population during the 
next few decades can be cared for and thus the danger 
of armed conflict can be lessened, possibly conflict can 
even be avoided. 


Of course, it will not be easy to put into practice 
our present knowledge of the techniques of increas- 
ing agricultural production and extending the area 
of cultivated ground across regions not yet put to 
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maximum use for the benefit of man. Perhaps I 
“played down” the difficulties, although I had no 
intention of doing so. Certainly I did not ignore 
them, either “blithely” or otherwise. May I not be 
forgiven, as a geologist, for taking a long look ahead, 
beyond the “number of decades” during which Dr. 
Thompson doubts “that India or China will have 
‘enough and to spare’ of food,” to the better times 
that he himself implies may come “because Malthusi- 
anism is not forever inevitable”? 

My figures for the “potential agricultural lands” 


of the world were derived from articles in Economic — 


Geography by Dr. H. L. Shantz, of the U. S. Depart- 
ment of Agriculture, as indicated on page 173 of my 
book. Possibly his estimates are over-optimistic, but 
they can be considerably discounted without vitiating 
my conclusion. Interestingly enough, that conclusion 
is verified by another study that has just come to 
hand. Dr. Karl Sax in his contribution to the sym- 
posium, “The Science of Man in the World Crisis” 
(Columbia University Press, 1945), edited by Ralph 
Linton, states on page 280: 

There is room for a larger world population—how 


much room depends upon the standard of living which 
the majority wish to enjoy. A high standard of living 


' could be provided for 3-billion. people, but perhaps 8 bil- 


lion could exist at a bare subsistence level on the present 
and potentially available agricultural resources of the 
world. 


Dr. Raymond Pearl, in his “Natural History of 
Population” (London, 1939), presented evidence in- 
dicating that the limit of the current cycle of popula- 
tion growth is 2,645 million, a total that “will be 
closely approached around A.D. 2100, providing noth- 
ing happens in the meantime to alter seriously the 
present trends of reproductivity.” That present 
trends will be altered in the next few decades seems 
inevitable to me. I therefore placed “the probable fu- 
ture maximum for the entire population of the earth 
between 2.8 and 3.2 billion.” In the light of Dr. 
Sax’s statement quoted above, as well as the estimates 
made by many others, it certainly appears that 
“Mother Earth is rich enough to nourish every man 
in freedom.” If that profoundly significant thought 
could only be spread widely throughout the body 
politic, there would be’ much better ground for “hope 
of political reorganization” than Dr. Thompson be- 
lieves is now present. 

It was precisely because I keenly appreciate “how 
futile technological skills and scientific knowledge are 
if political and social conditions do not give them a 
chance to work,” that I devoted so many pages to 
the problems of world organization and democratic 
processes. Unless scientists demand that political 
action be based upon modern knowledge of the nature 
of man. and the resources available for his welfare, 


SCIENCE 


199 


such action will continue to be based upon prejudice, 
superstition and fear. 

There are three possible ways to meet such problems 
as those posed by the densely populated regions of 
India and China—to choose the areas that seem most 
explosive in Dr. Thompson’s mind. One way is to 
decide that nothing can be done to adjust their in- 
habitants to the resources of their environment except 
to let Malthusianism run its course. If that is our 
decision we should call home our medical and educa- 
tional missionaries and surround those lands with a 
ring of impregnable fortifications to keep their in- 
habitants within bounds. The latter will be necessary 
because the damage has already been done—the In- 
dians and the Chinese have heard our preachments 


‘ about democratic freedom and Christian brotherli- 


ness, our teachings about public health and industrial 
organization, and they have believed what they heard! 

A second way to meet the problem is to open up 
the many, vast, sparsely populated areas of the west- 
ern hemisphere, Australia and Africa to mass migra- 
tion from the congested areas of Asia. If that were 
the only alternative, I would work for it as diligently 
as possible, in spite of the tremendous political and 
socio-economic opposition that Dr. Thompson cor- 
rectly asserts would be encountered. 

But there is a third policy that I believe holds 
promise of success. That is to encourage the Indians 
and the Chinese to/ find their own salvation by more 
intelligent adjustments of their cultures to their re- 
sources. I can not agree with Dr. Thompson that 
their “poverty-stricken lands . . . have meagre natu- 
ral resources.” On the contrary, the known and geo- 
logically probable mineral resources of India and 


China are of considerable variety and great value.- 


If they are exploited primarily for the benefit of 
absentee owners and investors, the local inhabitants 
will continue to live on a low subsistence level. If, 
on the other hand, the people of those countries are 
encouraged, not merely by words but also by political 
action and economic freedom, to exploit those re- 
sources for their own welfore, there is at least a 
chance that they will be able to achieve a higher 
standard of living within a few decades. Everywhere, 
a high standard of living has been accompanied by a 
decrease in birth rate. Professor Radhakamal Muker- 
jee, of Lucknow University, is the authority for the 
statement that the birth rate in India has already 
begun to decline and that his country is passing 
through precisely the same population cycle as the 
countries in western Europe, only three or four 
decades behind the European cycle. 

There will presumably be a considerable increase 
in population in India and China before the end of 
the century, and it will not be easy to care properly 
for that increase within the boundaries of those coun- 
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tries. Nevertheless, I believe it can be done. The 


number of inhabitants per acre of arable soil is only 


a fraction of that in Java. The science of economic 
botany has certainly not reached the limits of its fruit- 
ful research, much less of its application to the soils 
and climates of southern and eastern Asia. That 
seience is not yet bankrupt either in Cambridge, Cal- 
eutta or Chungking. 
Kirt Ley F. MATHER 
HARVARD UNIVERSITY 


ON “RACIAL” DIFFERENCES 


Proressor GARRETT’S comments on the psychologi- 
cal differences between races! affords an almost classic 
example of the confusion which marks the use of the 
word “race,” and underseores a plea entered some 
months ago? for the utmost clarity in terminology 
where problems of human endowment and its trans- 
mission are to be studied. Reference is especially 
pertinent to his statement that “investigations of race 
differences in this country have regularly and con- 
sistently found differences as between the Negro and 
white.” 

In making such a statement, the fact is quite over- 
looked that one of the groups referred to is not bio- 
logieal,-but “racial” only by definition. The Negro 
in the United States is a mixed type; research carried 
on almost two decades ago showed that, at that time, 
of a series of 1,551 adult males, only 22 per cent. did 
not know of white or Indian ancestry. Admitting the 
smallness of the sample, it would be hazardous to 
place the proportion of those among the American 
“Negro” population of unmixed African deseent—- 
that is, biological Negroes—at more than 30 per cent., 
with the large probability of a much smaller per- 
centage of unmixed Negroes to-day. A “Negro,” in 
the United States, is thus a person of any degree of 
African ancestry. Biologically, he may be a white 
person with one Negro great-great-grandparent. It 
is only in this country that we find “Negroes” with 
blond hair and blue eyes. 

What, then, does it mean that tests “regularly and 
consistently” find differences between the Negroes 
and whites? Quite aside from the fact that, as Dr. 
Garrett says, students “have not always known what 
their tests were measuring,” it would seem that the 
ultimate significance of these differences is that .the 
sociologieal group known in this country as Negroes, 
for historical reasons, in vast majority comprise mem- 
bers of the economic underprivileged group, and as 
such, have neither the incentives nor the educational 
background to make the showing in tests attained by 


1 SCIENCE, n. s., 101: 16-17, 1945. 
2 SCIENCE, n. s., 100: 50-51, 1944. 


3M. J. Herskovits, ‘« Anthropometry of the AiabeSonn | 


Negro,’’ p. 15, pp. 177 ff. 1930. 
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whites. Nor should it be overlooked that certgiy 
white groups of underprivileged status test about th. 
same as the Negroes. 

Whether there are racial differences in innate trait, 
or not, it would seem to be essential to any scientif, 
approach to the problem that the student at least work 
with groups belonging to different races, and pot 
make a case for racial differences where the distine. 
tion is one of degree rather than kind, and which js 
social rather than biological. One can thus agre 
wholeheartedly with Professor Garrett’s remark that 
the “distinction between fact and interpretation 
should be clearly made.” 

MELVILLE J. HERSKOoviTs 

DEPARTMENT OF ANTHROPOLOGY, 

NORTHWESTERN UNIVERSITY 


SCIENTIFIC INTERCHANGE BETWEEN THE 
UNITED STATES AND SOVIET RUSSIA 
Durine the first two years of the present war and 
the period just preceding it, scientific communication 
between the United States and Soviet Russia was 
greatly reduced. Because of difficulties of language, 


distance and the absence for many years of normal | 


diplomatic relations, scientific interchange between 
these two countries was never as active as it should 
have been, considering the similarity and importance 
of their scientific development. 

Among the steps which are being taken to improve 
and facilitate scientific interchange between American 
and Soviet scientists is the program of the Science 
Committee concerning the exchange of scientific pub- 
lications. We are regularly receiving through VOKS, 
the Society for Cultural Relations with Foreign Coun- 
tries, and through the Soviet Embassy copies of Rus- 
sian scientific journals, new books and manuscripts 
intended for publication in the United States. Ar- 
rangements are being made to put these promptly into 
circulation through the usual channels of abstracting 
and reviewing journals, the manuseripts being sub- 
mitted to American scientific journals. 

In return, this committee is arranging for ship- 
ments of recent scientific books, and particularly of 
journals issued since 1941, to Soviet libraries and 
institutes. It must be remembered that not only was 
normal communication interrupted, but many libraries 
in western Russia have been destroyed, and the scien- 
tifie collections must be replaced. One shipment of 
books, reprints and journals has been sent to Kiev, 
where the university buildings, together with libraries 
and museums, were destroyed by the Nazis a few 
days before they retreated. Others will follow as re- 
ceived and as shipping space is available. 

' Persons who have copies or files of journals which 
they would like to give to a Russian scientific institute 


or a Russian colleague are urged to communicate 
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with this committee which will furnish lists of jour- The officers and executive committee are as follows: 


nals needed. Reprints of recent work will be espe- (Chairman: John E. Flynn 
cially weleome to scientists inthe U.S.S.R. They L. C. Dunn Samuel Gelfan 
may be mailed directly or sent through the Smith- Honorary Chairmen: Harry Grundfest 
sonian Institution, which has resumed its service of Walter B. Cannon Michael Heidelberger a3 
forwarding reprints to the Soviet Union. Gilbert N. Lewis Harold W. Jones eo <a 

American scientific journals which have suspended Honorary Vice-chairmen: Charles E. Kellogg Sess 
exchange arrangements with Russian journals are Irving Langmuir 8. Lefschetz sSaaiecid 
urged to resume these wherever practicable. Ameri- Chauncey D. Leake D. A. MacInnes us 
can publishers may serve both their own interests and Leo Loeb Kirtley F. Mather 
Soviet-American exchange by forwarding single copies Wilder Penfield A. E. Mirsky 
of new scientific books to this committee for trans- Florence R. Sabin Stuart Mudd 
mission to an appropriate center in the U.S.S.R. One Executive Committee: Mervin E. Oakes. 
publisher has sent an inscribed copy of each of his Richard Bradfield W. M. Stanley 
scientific books published since 1939 to the Academy Dean Burk Selman Waksman 
of Sciences at Kiev, where they will serve in the scien- Austin W. Curtis, Jr. Philip R. White 
tifie reconstruction and rehabilitation which is already Th. Dobzhansky Ignace Zlotowski 
under way. Carl C. Dunbar Vladimir K. Zworykin 

This committee will be glad to aid wherever possible K. A. C. Elliott | 
in matters of American-Soviet scientific exchange. L. C. Dunn 

SCIENTIFIC BOOKS 
AMERICAN BOTANY velopment of botany in America was contributed dur- 


American Botany 1873-1892. By Anprew Denny ing that period by Gray’s own students and other close 
Rovcers III. 6% by 94 in. vii+340 pp. Bound associates who drew their chief counsel and inspira- 
in olive green cloth. Princeton: Princeton Univer- tion from the master in Cambridge. 
sity Press. London: Humphrey Milford, Oxford The skilful organization and analysis of the stirring 
University Press. 1944. $3.75. events that Rodgers records are enlivened and docu- 
TuE United States is still in its swaddling clothes mented by numerous (often extensive) quotations 

when viewed against the faded ‘background of the from the “Letters of Asa Gray,” by Jane Loring Gray. 

hedimmed history of nations. Nevertheless, the pub- Copious selections from unpublished correspondence 
lication of this book is a forceful é¢ontribution to the between Gray and his influential contemporaries also 
evidence that our country has lately reached the age add much intense human interest to the account. 
of maturity. It is a thrilling thought to cultured Fully one half (possibly more) of the book is graced 
Americans that the lives of men who are still active by these well-chosen extracts. The keen insight that 
among us span the years from primitive frontiers to the reader gains of the social conditions of the time, 
this amazing present. The action that is so vividly the uncertainties and discomforts of travel and the 
portrayed in this book took place while several of our deep personal longings and reactions that were the 
great western states, wherein much of the interest cen- common experiences of the founders of our science in 
ters, were still poorly known territories. The intrigu- America is alone worth the time required to read the 
ing old and the bewildering new are still close neigh- book. The quotations and the commentaries thereon 
bors in this great land of ours. are so skilfully woven into the narrative that one can 


Mr. Rodgers has presented an attractive summary hardly wait to find out what is revealed on the next oe 


of an outstanding intermediate period of botanical page or in the following chapter. 
exploration and progress in America. The two dec- The perfection of the foundations of botanical 


' ades involved constitute the years of transition from taxonomy in America was the major accomplishment 


the haphazard, fragmentary and widely scattered ef- of Gray and the classic years, 1873-1892. The con- 

forts of the early American explorers and systematic sideration of this fact and how it came about is the 

botanists to the introduction of regional floras and re- central theme of this timely book. Such significant 

fined taxonomic monographs of superior workman- contributions are always accompanied by personal 
ship. This time also includes the most influential, conflicts and clashes among the men who are most ; 
fruitful and dominant years of the life of the inter- active in shaping the trends of thought. A restrained e 
nationally beloved nestor of American botany, Dr. and unbiased reference to these inherently human 

Asa Gray. The book is an important contribution to attributes is given us in the brief chapter entitled 

the biography of this revered leader of American “The Controversy of Greene with Gray.” 

thought. Much work of great significance to the de- The book also serves to recall how the far-sighted 
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leaders of the period set out to introduce certain other 
lines of botany, phases of the “new botany,” as it were. 
They began to teach vegetable physiology, mycology, 
phytopathology and phytogeography. Laboratories 
for the study of botany were established in widely 
seattered institutions, The astounding development 
that has marked these newer interests since 1900 is 
a fitting tribute to the reliability of the philosophy 
and vision of Gray and his small band of intimate 
coworkers. Rodgers’ book is a lively assemblage of 
fragments, sometimes grave and sad, sometimes gay 
but always serious, from the intense careers of the 
men who dedicated their lives to the problems of that 
particular period in the development of science in 
America. 


The author mostly treats of taxonomic surveys and 


explorations in the South and in the wide-open West. 
Some attention is also given to botanical expeditions 
in Canada, Mexico, Central America and South Amer- 
ica during the same time. The creation of and the 
expansion of botanical laboratories, agricultural ex- 
perimentation and progress in North American paleo- 
botany are treated as among the other more tangible 
contributions of the group of men that were bound 
together under the magnetic influence of Dr. Gray. 
The group ineludes, besides Gray, the names of 
Torrey, Parry, Porter, Lesquereux, Engelmann, Chap- 
man, Watson, Farlow, Goodale, Macoun, Pringle, E. 
L. Greene, Britton, Beal, Coulter, Bessey, Trelease, 
Vasey, Burrill and several others including the some- 
what younger L. H. Bailey, who is still living. 

The book is attractively published. The difficulties 
of printing the numerous quotations (in small type) 
from correspondence and the free use of footnotes 
for bibliographical references and other purposes have 
been very well handled. The only illustrations in the 
book are excellent reproductions of photographs of 
Asa Gray, Leo Lesquereux and George Engelmann. 
The value of the book would have been greatly en- 
hanced if a larger selection of portraits had been 
chosen to grace its pages. The present generation of 
botanists as well as those to come would value the 


‘ 


- Vou, 101, No. 26)7 


work much more if it included a greater use of suen 
distinctive features. 

The reading of “American Botany 1873-1892” yj 
contribute hours of genuine pleasure to the compara. 
tively few “old timers” who are still among us. Th 
book is an early “must do” on the desks of every 
broad-minded younger (20 to 60) botanist in this 
country and beyond the seas. 


RaymMonD J. Poor 
DEPARTMENT OF BOTANY, 
THE UNIVERSITY OF NEBRASKA 


AERIAL SURVEYING | 


Essentials of Aerial Surveying and Photo Inter preta- 
tion. By TatBerT ABRAMS. 289 pages. McGray. 
Hill Book Company, New York, N. Y. $3.00. 


THE various lectures and demonstrations given by 


the staff of the Abrams School of Aerial Surveying 


and Photo Interpretation are combined and edited in 
this book, and equipment developed by the school is 
illustrated. Training in the use of such ‘equipment 
must supplement a study of theory if one is to become 
expert in this field. Those who have received such 
training will find this publication a useful handbook, 
yet it is so simply, clearly and concisely written that 
the casual reader desiring a general understanding of 
the subject will find it interesting reading. 

The whole field of aerial photography, map making 
and map reading is covered, starting with simple sub- 
jects and progressing to more involved ones. Back- 
ground material is covered first: use of theslide rule, 
ratio and proportion, logarithms, map projections and 
topographical drafting. Next comes the making and 
developing of aerial photographs and their interpre- 
tation. The more advanced section follows with such 
subjects as stereo plotting, topographic relief models, 
aerial mosaics and world charting. Finally, a glossary 
of terms is provided for ready reference. 


Auton B Moopy 
DEPARTMENT OF SEAMANSHIP P 
_ AND NAVIGATION, 
U. S. NAVAL ACADEMY 


SPECIAL ARTICLES 


NODULAR POLYMYOSITIS IN RHEUMA- 
TOID ARTHRITIS: 


Since the fall of 1938 we have carried on a restudy 
of the pathology of rheumatoid arthritis. Because of 


1 This work was done under grants from the National 
Foundation of Rochester, Michigan, and the Children’s 
Fund of Michigan. We wish to express our thanks to 
Drs. Charley Smyth and 8. E, Gould of Eloise Hospital, 
for the use of material from the amputated legs and 
two biopsies. Additional biopsies were from the De- 
partment of Internal Medicine and Department of Pathol- 


-ogy at Harper Hospital. These findings were demon- 


the frequency of physical signs suggesting nerve in- 
volvement (trophic changes, hyperreflexia and muscle 
atrophy), and because a search of the literature re- 
vealed that the nervous system was singularly ne- 
glected in previous studies, special attention was 
focussed on an investigation of the nervous system. 

In previous reports? * the presence of a specific 


strated in May, 1944, at the annual meeting of the Amer- 
ican Rheumatism Association and at a meeting of the 
Wayne County Medical Society in December, 1944. 
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flammatory type of nodule in the perineurium of 


‘many peripheral nerves of cases of rheumatoid ar- 


ihritis was demonstrated. These lesions were often 
found remote from involved joints and in nerves not 
having articular distribution (for example, in ileo- 
bypogastrie and ileoinguinal nerves). While contin- 
wing our investigations, the opportunity of studying 
the amputated legs of a 27-year-old woman suffering 
from rheumatoid arthritis presented itself. Investi- 
sation of more superficial nerves was pursued to 
determine the presence of nodules in small nerve 
branches. In searching through blocks of embedded 
nusele tissues, inflammatory nodules were encountered 
nicroscopieally, scattered irregularly throughout the 
nusele tissue itself. These lesions were similar to 
those found -previously in trunks of peripheral nerves 
of other eases of rheumatoid arthritis and in the 
nerves of this case also. The muscular nodules were 
composed of compact accumulations of lymphocytes, 
a few plasma @ells and an occasional epithelioid cell 
and eosinophilie cell. Giant cells were absent. There 
were very few reticulin fibers, but a definite increase 
of collagenous connective tissue in endomysium and 


perimysium between the inflammatory cells. An in- 


ner necrotie center of the nodule, as seen in some of 
the perineuritie nodules, was not seen. The muscular 
nodules varied in size from a collection of as few as 
20 lymphoeytes, to a nodule that could be seen with 
the naked eye on the slide of a hematoxylin and eosin 
stained preparation. For confirmation of this finding, 
nuscle biopsies of 14 additional cases of typical rheu- 
matoid arthritis were performed. These were taken 
from the deltoid, triceps and gastrocnemius. A large 
number of musele controls taken from routine autop- 
sies, muscle biopsies and muscle tissue removed at 
operation Were examined. All controls were negative. 
In no single instance of the 14 additional cases of 
rheumatoid arthritis have we failed to find inflamma- 
tory nodules. This is remarkable, because the weight 
of any musele tissue removed did not exceed five grams 
—a very small portion of the entire skeletal muscular 
system. 

Besides these widely disseminated muscle nodules, 
definite changes in the muscle fibers themselves were 
found; hydropie degeneration, edema, loss of striation, 


marked swelling or shrinkage and atrophy of muscle . 


fibers. The distribution of these pathologic changes 
was irregular. “Normal appearing fibers were found 
ina musele bundle showing severely swollen or atro- 
phic fibers. The presence of the inflammatory cells 
in clusters and in nodules and the finding of hyper- 
trophie collagenous fibers without increase of reticulin 


SCIENCE 


2H. A. Freund, G. Steiner, B. Leichtentritt, A. E. Price, 
Jour. Lab. and Ciim. Med., 27: 1256-1258, 1942 

°H. A. Freund, G. Steiner, B. Leichtentritt, A. E. Price, 
Amer. Jour. Path,, 18: 865-885, 1942. 
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fibers in the muscular nodules of patients suffering 
from rheumatoid arthritis must be regarded as spe- 
cific. The numerically high incidence of these find- 
ings and their presence in small amounts of muscle 
tisues, taken at random, leads to the conclusion that 
there must be an enormous number of these minute 
nodules in an active case of rheumatoid arthritis. 

It can not be stated at this time whether or not the 
nerve and muscle lesions precede the joint involve- 
ment. Nor is there any evidence available permitting 
us to state whether the muscle lesions are primarily 
connected with the small blood vessels or with nerves. 
All this awaits further investigation. 


SUMMARY 


The regular findings of a nodular perineuritis in 
peripheral nerve trunks and of a nodular polymyo- 
sitts in skeletal muscles indicates the systemic nature 
of this disease. Rheumatoid arthritis is not solely a 
disease of the joints but a systemic disease, character- 
ized by a widespread distribution of a nodular lym- 
phocytic inflammation in peripheral nerves and skele- 
tal muscles. The new findings in the nerves and 
muscles offer an explanation of the generally encoun- 
tered clinical manifestations of pain, tenderness, 
trophic changes and muscular atrophy. 

Hugo A. Freunp 


HarPER 
GABRIEL STEINER 


WAYNE UNIVERSITY COLLEGE oF MEDICINE 
Bruno LEICHTENTRITT 


ELoIsg HOSPITAL 
Atvix E. Price, 


Major, M.C., AUS 
17TH GENERAL HOSPITAL 


MAINTENANCE OF THE BLOOD LEVEL OF 

PENICILLIN AFTER INTRAMUSCULAR 

_ INJECTION? 2 

THERE is a recognized need for a method to main- 
tain the blood level of penicillin after a single intra- 
museular injection. When saline is the vehicle, peni- 
cillin is quickly absorbed; it disappears rapidly from 
the blood stream and is largely excreted. Thus, it 
becomes necessary to reinject penicillin at two- or 
three-hour intervals if amounts detectable by present 
methods are to be maintained in the blood stream. 
Other investigators have attacked this problem by the 
use of oil® and beeswax-peanut oil* as vehicles and, 


1 From the Harrison Department of Surgical Research, 
Schools of Medicine, University of Pennsylvania; and the 
Hospital of the University of Pennsylvania, Philadelphia. 

2The work described in this report was done under a 
contract recommended by the Committee on Medical Re- 
search between the Office of Scientific Research and De- 
and the University of Pennsylvenia. 

3G. W. Raiziss, Scrence, 100: 412, 1944. 

4M. J. Romansky and G. E. Rittman, Science, 100: 
196, 1944. 
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more recently, by the use of an ice bag over the area 
of the injection to delay absorption.® Diodrast and 
para-aminohippurie acid have been used to retard ex- 
cretion of penicillin and thus to prolong its action.®-7 
In the present study we have employed colloid gelatin 
as the vehicle and have added to it a vasoconstrictor 
drug. 
MATERIALS AND MErTHops 


The gelatin’ employed in these experiments was 
prepared by special methods and has been demon- 
strated to be suitable for intravenous use as an infu- 
sion colloid. Two concentrations of gelatin in saline 
were used, 6 per cent. and 20 per cent. The solutions 
were added to sterile ampules of penicillin powder 
so that the resulting dilution contained either 5,000 
or 10,000 Oxford units of penicillin sodium per milli- 
liter. Sinee prolonged action was desired either 
Privine (2 naphthyl-methyl imidazoline hydrochlo- 
ride) or Neo-synephrine (laevo-alpha-hydroxy-beta- 
methyl-amino-3-hydroxy-ethylbenzene hydrochloride) 
was employed in dogs, but only the latter was used 
in patients. The concentration of the vaséconstrictor 
in the penicillin diluent was either 0.025 per cent. or 
0.005 per cent. The solutions were administered by 
single intramuscular injections in unanesthetized dogs 
in doses of 0.2 ml per kilogram of body weight so that 
the penicillin dosage was either 1,000 or 2,000 units 
per kilogram. The patients included in the study 
received approximately 1,000 units per kilogram. 

The penicillin assays were carried out on samples 
of blood taken at the intervals stated in Table 1. At 
first they were performed both by a modification of 
the turbidometric method of Holmes and Lockwood® 
and by the hemolysis method of Rammelkamp’® as 
modified by investigators at the Sharp and Dohme 
laboratories. As good agreement was obtained, the 
later determinations were done by the second method 
only. 

RESULTS 


Twenty-four experiments were completed and the 
results of 12 are presented in Table 1. The blood 


levels of penicillin were maintained for a somewhat 


longer period with the use of either gelatin or a vaso- 
constrictor separately, but when the two were used in 


5M. Trumper and A. M. Hutter, Scrence, 100: 432, 
1944. 

6 C. H. Rammelkamp and 8, E. Bradley, Proc. Soc. Exp. 
Biol. and Med., 58: 30, 1943. 

7K. H. Beyer, R. Woodward, L. Peters, W. F. Verwey 
and P, A. Mattis, ScIENcE, 100: 107, 1944. 

8 We are indebted to Dr. D. Tourtellotte, of the Knox 
Gelatine Company, for his helpful suggestions and for the 
supply of the gelatin materials which made this study 
possible. 

9 L, F. Holmes and J. 8. Lockwood, Am. Jour. Med. Sci., 
207: 267, 1944. 

10C, H. Rammelkamp, Proc. Soc. Exp. Biol. and Med., 
51: 95, 1942. 


TABLE 1 


PENICILLIN BLOOD LEVELS aS OxFoORD UNITS PuER Cypjc 
CENTIMETER OF PLASMA* 


Hours after injection 


Penicillin—1,000 units (0.2 cc solution) per ke body 
weight in dogs body 
Isotonic saline 1.50 0.78 0.20 .00 
Gelatin—6 per 
0.62 1.20 0.81 0.04 0.02 


.00 
0.10 0.40 0.10 0.08 0.04 .00 
r cent. .. 0.15 0.08 0.08 0.08 0.04 .00 
Gelatin—6 per 

cent. + Privine 


‘ 
3 re 0.16 0.31 0.20 0.16 0.08 0.04 0.02 00 


—0.025 per 
ee 0.16 0.29 0.29 0.20 0.16 0.08 0.04 0.04 .» 
Penicillin—2,000 units (0.2 cc solution) per kg body 
weight in dogs 

Gelatin—20 per 

cent. + Privine 

25 per 

TPES 0.25 0.51 1.02 0.51 0.51 0.25 0.25 0.03 .0 
Gelatin—20 per 

cent. + Neo- 

synephrine 


0.025 per cent. 0.16 0.31 0.62 0.62 0.31 0.12 0.08 .00 
Penicillin—50,000 units as a single dose intramuscularly 


in patients 
5 ec Gelatin 20 
r cent. + 
eo-syneph- 
rine 0.025 per 
0.16 0.08 
5 ce Gelatin 20 wor 
r cent, + 
eo-syneph- 
paced 0.005 per 


* The table is composed of the results of single experiments | 


which were selected from the 24 experiments performed and 
which we believe represent the trend of the results obtained. 
combination measurable blood levels of penieillin were 
maintained for considerably longer periods. 

The results with the penicillin-gelatin-vasoconstric- 
tor mixture have been confirmed in patients. Blood 
levels of penicillin have been sustained for as long 
as eight hours following a single intramuscular in- 
jection.* 

CoMMENT 


We believe that colloid gelatin delays absorption 
and extends the effect of the vasoconstrictor as well 
as the penicillin, and that the vasoconstrictor, in 
turn, delays absorption of the gelatin used as 2 
vehicle for the penicillin. 

The desired local effect upon absorption has been 
obtained without noticeable systemic reactions when 
the concentration of constrictor was markedly reduced. 

* While the foregoing publication was in press R. 1- 
Fisk, A. G. Foord and C. Allis ( Science, 101: 124, Feb. 2, 
1945) reported the prolongation of penicillin blood levels 
by means of adrenalin to 3 hours as compas with 2 
hours in their saline control experiments. few exper! 
ments have been completed in this laboratory using 4 


mixture of adrenalin and gelatin. Blood levels of pei 
cillin were maintained up to 6 and 7 hours. 
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the higher concentration (0.025 per cent.) may be 
fexcessive. 

As was to be expected, the delayed absorption of 

nicillin was accompanied by a reduction in the peak 
encentration obtained in the blood. It is uncertain 
whether it will be advantageous to treat all infections 
by a relatively constant blood level, though the work 
of many investigators has indicated that measurable 
levels should be maintained. 


SumMMaryY , 


Blood concentrations of penicillin were maintained 
at measurable levels for as long as seven or eight 
hours following single intramuscular injections of 
penicillin in the dog and in patients by means of 
vehicles containing 6 per cent. to 20 per cent. ossein 
gelatin and a long-acting vasoconstrictor drug. 

Intramuscular administration of penicillin can thus 
be carried on with three instead of eight injections 
yer day with less variation in the extremes of peni- 


cllin blood levels. WituaM M. Parkins 


MarJorig WILEY 
JAcoB CHANDY 
Haroup A. ZIn TEL 


ACID FORMATION FROM PENICILLIN DUR- 
ING ENZYMATIC INACTIVATION! 

A CELL-FREE enzyme solution, presamably penicil- 

lnase, prepared from an aerobie spore-forming bac- 
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The same results were obtained according to unitage 
with two different penicillin preparations with a six- 
fold difference in purity. One was the pure crystal- 
line sodium salt of penicillin. The reaction proceeds 
in the absence of oxygen. In Table 1 is summarized 
the data of a typical experiment with pure penicillin 
using the Warburg respirometers. The enzyme solu- 
tion, which was the cell-free bacterial culture fluid, 
had 0.03 per cent. NaHCO, added and was equili- 
brated with a gas phase consisting of 5 per cent. CO, 
in N,. Temperature =30° C. Gas evolution ceased 
after one hour at which time a sample removed for 
assay from manometer number 2 showed no penicillin 
remaining. 

Since the gas phase increase in CO, is accounted 
for almost quantitatively by a corresponding decrease 
in bound CO, the only interpretation apparent is an 
increase in the acidity of the solution as a result of 
inactivation of penicillin. The boiled enzyme controls 
had no action on the penicillin, and CO, evolution by 
fresh enzyme occurred only in the presence of 
penicillin. 

In a similar enzyme experiment, Abraham and 
Chain? were unable to detect appearance of acidic 
groups by pH measurements with the hydrogen elee- 
trode. Their enzyme was obtained from £. coli but 
in other properties is similar to the one used here. 
It is believed their fale to observe the effect may be 
due to the low degree of purity of penicillin employed 


TABLE 1 
Manometer No. 1 ' 2 3 ‘tig 5 
Main chamber 3.0 ce enzyme soln. 3.0 cc enzyme soln. 3.0 ce enzyme soln. 3.0 cc enzyme soln. 3.0 ee boiled 
enzyme soln. 
left side cup 0.2 cc H20 0.2 cc H20 2,700 units peni- 2,700 units peni- 2,700 units peni- 
cillin in 0.2 ce cillin in 0. cillin in 0.2 ec 
20 H20. He 
Right side cup 0.2 ec 5 per cent. 0.2 ec 5 per cent. 0.2 ce H:20 0.2 ce 5 per cent. 0.2 ce 5 per cent. 
CO: change in gas »wekd -—15 +27 +27 0 
phase during 1 hr., 4 
emm 
Bound COs, final, cmm Tees 463 399 
Bound COs, initial, 428 448 an 
emm 


488 average 


427 
+15 
=+42 emm CO:z 


438 
899 


=— 89 cmm 


Total gas phase change 


Total bound COs: change 


rium, apparently Bacillus subtilis, which was iso- 
sted from a contaminated Penicillium notatum ecul- 
ure, inaetivates penicillin with a concomitant evolu- 
tion of CO, from bicarbonate solutions of the mixture. 


1 Received for publication December 6, 1943, by the 
Committee on Medical Research, Office of Scientific Re- 
and Development. 


and possibly because the number of units inactivated 
may have been too small to give a measurable change. 


Jackson W. Foster 
RESEARCH LABORATORY, 
MeErcK & Co., INC., 
Rauway, N. J. 


. 2E. P. Abraham and E. Chain, Nature, 146: 837, 1940. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODs 


A RAPID METHOD FOR THE DETERMINA- 
TION OF IRON IN ENRICHED BREAD 

THE present-day food enrichment programs have 
placed a greater emphasis on simple methods for the 
estimation of several vitamins and minerals. At pres- 
ent, all procedures for determining iron in bread 
include ashing. If this step could be omitted, the 
time required for making a determination could be 
greatly reduced. An indication that this step might 
be unnecessary is given in a recent paper by Kitzes, 
Elvehjem and Schuette? in which a method for the 
direct determination of iron in blood plasma is de- 
scribed. 

Briefly stated, the method of Kitzes et al. depends 
upon the coagulation of the protein with heat and 
trichloracetic acid and subsequent washing of the 
resulting precipitate with a dilute solution of tri- 
chloracetie acid. The combined supernatants are then 
adjusted to a pH of 4.6 and any ferric iron present 
is redueed with thioglycolic acid; a—a’ bipyridine is 
added and the intensity of the color developed is 
measured in the Evelyn colorimeter. The correspond- 
ing iron value is obtained by extrapolation from a 
standard iron curve. 

The method as such was tried on enriched bread, 
but certain difficulties were encountered. However, 
when thioglycolie and hydrochlorie acids were used, 
extraction of the iron from the bread appeared to be 
good, as evidenced by the small amount of iron found 
in the ash of the residue. Various concentrations of 
trichloroacetic and hydrochloric acids were tried in 
order to produce a precipitate which could be removed 
by centrifuging. Likewise the period of heating was 
found to be rather important. If the sample is heated 
for periods exceeding 5 or 6 minutes, a pink color may 
develop, which will interfere with the ¢olorimeter 
reading. 

All reagents are similar to those used by Kitzes et al. 


PROPOSED PROCEDURE 


Weigh accurately 0.5 gm of enriched bread and 
place in a 15 ml centrifuge tube. Add 2 ml of redis- 
tilled water, 1 ml of concentrated hydrochloric acid, 
5 drops of thioglycolie acid and 2 ml of 25 per cent. 


trichloracetie acid. A blank consisting of all reagents” 


is also prepared. 

Stir well and place in a boiling water bath at 90 to 
95° C for 4 to 5 minutes and cool immediately. 

Stir well in order to break up the precipitate, and 
centrifuge at 3,000 to 3,500 R.P.M. for 15 minutes. 

Decant the supernatant into a 25 ml glass-stoppered 
velumetrie flask. Wash the precipitate with 2 ml of 


1George Kitzes, C. A. Elvehjem and H. A. Sehuette, 
Jour. Biol. Chem., 155: 653, 1944. 


redistilled water, 1 ml of concentrated ‘hydrochloy;, 
acid and 1 ml of 25 per cent. trichloracetie acid anq 
repeat heating and centrifuging as above. 

To the combined supernatants add 1 drop of p-nityo. 
phenol, and ammonia slowly until the solution become 
yellow. Make acid with 1 or 2 drops of hydrochlor;, 
acid or until the yellow color disappears. 

Add 1 ml of buffer solution and dilute with wate 
to 25 ml. Mix. 

Pipette an aliquot (5 or 10 ml), containing 2 or 3 
gamma of iron into an Evelyn tube and make to 1\ 
ml with water. 

Reduce any ferric iron present with 2 drops of thio- 
glycolic acid, and determine the center-point reading 
(100 per cent. transmission on the galvanometer 
seale). 

Add 1 ml of 0.2 per cent. a-a’ bipyridine reagent 
and mix. Read each tube in the colorimeter, using the 
respective center-point reading obtained previously, 

Caleulate the amount of iron in each tube by refer- 
ence to a standard curve, the preparation of which i is 
outlined by Kitzes et al. 

To test the validity of the proposed method, numer- 
ous determinations were made on several commercially 
enriched breads. Sinee. the exact amount of iron 


added to the bread could not be learned, it was neces. 


sary to ash the residues and determine their iron 
content. In all determinations, less than 5 per cent. 
of the total iron accounted for was found in the ash 
of the residue. A few typical data are given in 


Table 1. 
TABLE 1 
IRON VALUES FOR COMMERCIALLY ENRICHED BREAD 


Gamma Mg Fe 
Sample Center- Fein ini). 


point aliquot bread* 


Vow, 101, No. 2617] 


Bread I 0.500 gm 5ml 63.0 88.5 2.00 9.08 
Bread I 0.500 gm 110ml 63.2 79.1 8.87 8.81 
Bread I 0.500gm 10ml 638.0 79.0 8.90 .90 
Bread II 0.500gm 5ml 62.9 # 86.1 2 


* Required value 8—12.5 mg per pound. 


As a further check, recovery of added iron was | 


found to fall between 94 and 105 per cent. It was 
also found that samples taken from the same bread 
gave remarkedly similar results. 

In view of these data, we believe that this method 
can be made sufficiently practical so that it ean be used 
both by the manufacturer and by control laboratories. 


SuMMARY 
A modification of the a-a’ bipyridine method which 
requires no ashing is proposed for the determination 
of iron in enriched bread. WILLIAM R. RvEGAMER 
C. A. ELVEHJEM 


DEPARTMENT OF BIOCHEMISTRY, 
UNIVERSITY OF WISCONSIN 
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